Criteria of excellence for science fair projects in physics and some characteristics of student winners by Woods, Roy Alexander
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Dissertations and Theses (pre-1964)
1960
Criteria of excellence for science
fair projects in physics and some
characteristics of student winners
https://hdl.handle.net/2144/28176
Boston University
~Q ... ~., 
F.& :t). 
\Nco~\> j ~.,, b. 
I (,O (: 
BOSTON UNIVERSITY 
SCHOOL OF EDUCATION 
Dissertation 
CRITERIA OF EXCELLENCE FOR SCIENCE FAIR PROJECTS IN 
PHYSICS AND SOME CHARACTERISTICS OF STUDENT WINNERS 
Submitted by 
Roy Alexander Woods 
.(A . M. , Boston University, 1946) 
(A . M .• , Boston University , 1948) 
In Partial Fulfillment of Requirements for 
the Degree of Do ctor of Education 
1960 
FIRST READER: 
SECOND READER~ 
THIRD READER: 
Gaylen B. Kelley 
Assistant Professor of Ed~cation 
CHAPTER 
I 
II 
TABLE OF CONTENTS 
Page 
INTRODUCTION 
The Problem. • • e • • • • • • • • • 2 
Purpose of Study 
Justification 
Research Procedureo o 0 • 0 • 
Review of Literature 
Validation of Instrument 
Teacher-sponsors 
Science .Fair Judges 
Jury of Experts 
Reliability of Jurors 
REVIEW OF LITERATURE 
• • • • 7 
Early History of Science Fairs. • • • 11 
Development and Present Status 
of Science Fairso o o •••••••• 12 
Local Fairs 
Regional Fairs 
State Fairs 
The National Science Fair 
Growth of 
Lehigh Valley Fair 
Greater Kansas City Fair 
The Values of Science Fairso 
Purpose of Fairs 
0 0 0 0 
The Massachusetts State Science 
Fair Committee 
Science Fair Publications. • 0 0 0 0 
Lehigh Valley Science Fair 
Handbook for Teachers 
ii 
. 17 
20 
CHAPTER 
Booklets of the National Science 
Teachers As sociation 
Page 
Criteria for Judging Exhibits 
Characteristics of Science Students.. .. 26 
Identified by Paul Dressel 
Identified by Robert MacCurdy 
Commonwealth Teacher-Training Study o 28 
Summary • • o o o o o o • .. .. o o o o o 2 9 
IIIo ANALYSIS OF DATA 
Introductiono o o o o o o o o o o o o o 31 
Summary of Responses From Science 
Fair Judgeso • o o o o ... o o o o o oo 31 
Years of Experience of Judges 
Some Criteria in Judging 
Type of Score Card Preferred 
by Judges 
Influence of Timeliness of 
Topic on Success of Project 
Gimmicks Used to Attract 
Attention 
Characteristics of Students 
Summary of Characteristics 
Identified by Judges 
Areas Used in Judging Physics 
Projects 
Comparison of Evaluation Areas 
as Ranked by Judges and Some 
Science Fairs 
Characteristics of Winning Physics 
Projectso o o o o o o o o o o o o .. o .42 
How Judges Ranked Criteria 
iii 
Page 
Summary of Responses from Teacher-
sponsors. o o •• o • o o o o • o o o 
A List of Winning Physics 
Projects 
Where Student Got Ideas and 
Information on Projects 
Characteristics of Students 
Identified by Teachers 
Science Background and 
Interest of Students 
Student and Sponsor Relation-
ships 
Some Physical Characteristics 
of Winning Projects 
Other Student Characteristics 
as Seen by Teachers 
Summary of Characteristics 
Identified by Teachers 
Areas Used for Judging Projects 
Comparison of Evaluation Areas 
as Ranked by Teachers and Some 
Science Fairs 
Comp~rison of Evaluation Areas 
as Ranked by Judges and Teachers 
Characteristics of Winning 
Projects as Seen by Teachers 
Criteria Arranged as Ranked 
Comparison of the Rank of the 
First Ten Criteria by Judges 
and Teachers 
Comparison of the Mean Differences 
of First Ten Criteria Ranked by 
Teachers and Judges 
44 
Criteria Selected for Jury. o o o o o 65 
Rating of Criteria by Jury 66 
iv 
IV. 
Page 
Reliability of Jurorso o o o o o o • 70 
Average Scores Given Criteria by 
Teachers, Judges, and Jurors ••• o 71 
FINDINGS AND CONCLUSIONS 
Introduction. o 0 0 0 0 0 0 0 0 0 0 73 
Characteristics of Physics Projects 74 
Characteristics of Students ••• c • 76 
Limitationso • o o • o e • o o o o o 78 
Suggestions for Future Study ••••• 79 
BIBLIOGRAPHY. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 80 
APPENDIX 
Ao Cover Letter to Science Fairs. o o o 0 0 0 0 0 o86 
Bo Cover Letter to Teachers and Science 
Fair Judgeso o o • o o o o o o o o o o o o ••• 87 
c. Questionnaire for Science Fair Judges. o o • • 88 
Do Questionnaire for Teacher-sponsors. o • o o •• 93 
Eo Cover Letter to Jury of Experts •••••• o • 100 
F. Evaluation Sheet for Jury. o o • • o o • o o o 101 
G. Follow-up Letter Sent to Judges and Teachers •• 103 
Ho 
Io 
Jo 
Ko 
Lo 
Mo 
No 
Oo 
Po 
Materials from Science Fairs. o 0 0 0 0 0 0 0 
Teacher- sponsors. • • • • • • 0 0 0 0 0 0 0 0 
Science Fair Judges • • •••• 0 0 0 0 0 0 0 
Jury of Experts. o o •• o •• o 0 0 0 0 0 0 
Sample Calculation: How Score was Obtainedo o 
Rank Order Correlation Calculationo o • o • o 
Calculation: Significant Differences Between 
Independent Meanso •• o • o o o • • • ••• 
Analysis of Variance Calculation. • .. • • o • 
Definitions of Student Characteristics •• o 
v 
104 
116 
0 120 
0 123 
125 
126 
127 
128 
129 
TABLE 
I 
II 
III 
LIST OF TABLES 
Growth of National Science Fairooo•o•• • ••••• 
Growth of Lehigh Valley Science Fair •••••••• 
Years of Experience of Science Fair Judges •• 
Page 
15 
16 
32 
IV Some Criteria in Judging Science Fair 
v 
VI 
VII 
VIII 
IX 
X 
XI 
XII 
XIII 
XIV 
XV 
XVI 
Projects o e o •• "' o , •••• o •• o ••• • o ••••• o • • • • • • • • • 3 3 
Influence of Topic and Title of Project on 
its Sue cess o ••••• o o • ••••• e o • •••••••••• o • • •• o 3 5 
Statements on Characteristics of Students 
From Part I of Judges' Questionnaireoo•ooooo 
Statements on Characteristics of Students 
From Part II of Judges' Questionnaire oo ooooo 
Statements on Characteristics of Students 
From Part IV of Judges' Questionnaire ooooooo 
Summary of Student Characteristics 
Identified by JudgeSoooooooooooooo oooo ooo ooo 
Areas Used in Scoring Physics Projects 
(Responses of Judges to Part III of 
Questionnaire) o o. o. o o. o o •• • • o. o o ••• o •• o. o. o o 
Comparison of Evaluation areas as Ranked 
by Judges and Some Science Fairs •.• •••••••• • 
Criteria for Winning Physics Projects as 
Scored by Science Fairs Judges (Part IV 
of Q-q,estionnaire) o o o o o o. o •• o o ••••• o ••.••••• o. 
Criteria for Excellent Physics Projects 
as Ranked by JudgeSooo oooooooooo oooooooo•••o 
Summary of Responses to Questions 3 - 8 
on Teachers' Questionnaire oo oooooo•••ooooo oo 
Characteristics of Students with Winning 
Physics Projects as Recognized by Teachers •• 
Statements on Student Characteristics 
36 
37 
38 
39 
40 
41 
42 
44 
48 
50 
From Teachers' Questionnaireoooooooooooooooo 50 
vi 
TABLE 
XVII 
XVIII 
XIX 
XX 
XXI 
XXII 
XXIII 
XXIV 
XXV 
XXVI 
XXVII 
XXVIII 
XXIX 
XXX 
XXXI 
XXXII 
XXXIII 
XXXIV 
Science Background and Interests of 
Students o ••• o o ••••••••••• o ...... ••• o •• o o •• o. 6 
Student and .Sponsor Relationships ••••••••••• 
Physical Characteristics of Projects •••••••• 
Statements on Student Characteristics 
From Teachers' Questionnaire Part II •••••••• 
Statements on Student Characteristic From 
Part III of Teachers' Questionnaire ••••••••• 
Summary of Characteristics Identified by 
Teachers ........ o o •••• o • ••••••••••• o. o ••• o •• 
Areas Used in Judging Projects as Rated by 
Teacher-sponsors••••••••••••••••o•••o•••••oo 
Comparison of Teachers' Rating and Some 
Science Fairs' Rating of Judging-Areas •••••• 
Comparison Between Teachers' Rating and 
Judges' Rating of Judging-Areas ••••••••••••• 
Criteria for Winning Physics Projects (As 
Rated by Teachers) •••••••••••••••••••••••••• 
How Teachers Ranked Criteria for Excellent 
Page 
51 
52 
53 
55 
56 
57 
58 
59 
60 
61 
Physics Project........ • • • • • • • • • • • • • • • • • • • • • 62 
Comparison of the Rank Order of the First 
Ten Criteria by Judges and Teachersooooo•••• 63 
Comparison of the Mean Differences of the 
First Ten Criteria as Ranked by Teachers 
and Judges o o ••••••••••• o G •• o o e ••• o • o •• o o • o o o 6 4 
Rating of Criteria for Excellent Physics 
Projects by College Physics Teachers (Jury) 
Ranking of Criteria for Excellent Physics 
Projects by Jury with Scores •••••••••••••••• 
How Each Juror Rated Criteria for 
Excellent Physics ProjectSoooooooo•o•••••••• 
Analysis of Variance Showing the Results of 
Scores given Criteria for Physics Projects 
by College Physics Teachers (Jury) •••••••••• 
Average Scores given Criteria by Teachers, 
Judges, and Jurorsoooooeooeeoooooooooooooooo 
vii . 
66 
67 
68 
69 
71 
CHAPTER I 
INTRODUCTION 
The present world situation has produced an unprece-
dented demand on those concerned with the teaching of 
science. We are forced to face up to the fact that the 
science education program in our high schools has been 
found wanting, since we have failed to provide for many 
of the basic needs and aspirations of our science students. 
This concept is held by Thurber, 11Burnett,.~./bonant,2/and 
others, and supports the general opinion that our science 
program needs to be re-evaluated and re-designed to meet 
present day demands. Thurber writes; 
There is still much to be done, and the 
science program has its share of the obligation 
both as a part of the general curriculum and as 
a special subject. Much can be done by improv-
ing present practices and by speeding up exist-
ing procedures. A few problems demand completely 
new approaches; for these there must be delib-
erate planning, experimentation, and careful 
evaluation of re sults. 
1/ w. A. Thurber, and A. T. Collette, Teaching 
Science in Today's Secondary Schools (Boston: Allyn and 
Bacon, Inc., 1959), pp. 94-97. 
~/ R. Will Burnett, Teaching SGience in the 
Secondary School (New York: Rinehart & Co., 1957); 
pp. 83-99. 
3/ James B. Conant, The American Hig~ School 
Tod;;:Ly (New York: McGraw-Hill ·Book Co., 1959 • 
••• Maybe basic attitudes toward 
scientific work must be changed in the entire 
population. In the light of the current 
trend in international affairs, this problem 
is one of the most pressing in American edu-
cation. 
Science education can only become effective when it 
has meaning and offers a challenge to all students. 
Furthermore, if the science program is to discover, 
stimulate, and train science talent, it must be so 
organized that students who possess interest, curiosity, 
2 
and creative ability will have the opportunity to develop 
them under the most favorable conditions that can be pro-
duced. 
Science fairs with individual and group projects 
have proved to be an effective way to enrich scienc e 
classes, to offer a challenge to creativity, and to pro-
duce a range of exploratory experiences. They will aid 
in a significant way to give all students, regardless of 
ability, equal opportunity in science to work to the limit 
of their capacity. 
THE PROBLEM 
The aim of this study was (1) to determine a set of 
criteria of excellence that are characteristic of winning 
physics projects at recent s tate and re gional science 
fairs, and (2) to identify some characteristics of students 
3 
who have had winning physics projects at recent sc ience 
fairs held in some twenty-two states in the United States. 
The philosophy ascribed to by many science fairs 
today is that of centering ~he fair around the exhibitor 
and what advancement he has made rather than around the 
exhibit. Therefore, in determining the criteria of 
excellence of physi cs projects it would be difficult not 
to include characteristics of the students who produced 
these projects. Researchers±/have discovered that there 
are outstanding characteristics that are possessed by the 
truly gifted scienc e student . 
The information gained from this study should be use -
ful to students taking high school physics, helpful to 
high school physics teachers as an aid in the preparation 
of physics projects , and help in discovering and super-
vising students with interests and aptitudes in the physi-
cal sciences, i.e . , those which are not biological in 
their primary emphasis . 
JUSTIFI CATION 
The findings of this study should be of general use 
to anyone interested in - (1) the early identificati on of 
4/ See section on Justification. 
scientific talent; (2) the setting of high standards in 
learning-activities where more and more students each 
year, from grade school through high school, are being 
involved; (3) the production and display of scienc e 
projects; and (4) the effective use of projects in the 
teaching of high school physics. 
4 
Participants in a conference on the science talented, 
held in 1952,2/ expressed the belief that classroom 
teachers can identify students with special aptitudes in 
science very early in their lives by recognizing certain 
characteri s tics. Brandwein,£/MacCurdy,7/and Scheifele~/ 
have described characteristics of students with scientific 
potential., 
It seems possible that teachers can subjectively 
identify some of the characteristics that MacCurdy has 
listed in his study. Among such characteristics are 
5/ Education for the Talented in Mathemati cs and 
Sciencee- U. S .. Tiepartmen~f Health, Education, and Welfare, 
Bulletin 1952, No. 15 (Washington: Government Printing 
Office, 1953)., 
6/ Paul F. Brandwein, "The Gifted Student as Future 
Scientist," (New York: Harcourt, Brace & Co., 1955). 
7/ Robert D. MacCurdy, "Characteristics of Superior 
Students-and Some Factors that were Found in their Back-
ground," (Unpublished Tiocotral Dissertation, Boston 
University, 1954) ., 
8/ Marian Scheifele, "The Gifted Child in the Regu-
lar Classroom," (New York: Bureau of Publications, 
Columbia University, 1955)e 
leadership, self-control and self-discipline, curiosity, 
persistence, antisocial~ttitudes, excellent performance 
in scholarly activities, and manifestation of scientific 
interest. 
5 
The phenomenal growth of science fairs in the United 
States is perhaps unparallelloo by aqy other co-curricular 
activity in our schools in recent years. "It is estimated 
that over 600,000 students created projects for science 
fairs in 1959, and over four million people saw these 
projects."2/ This represents an increase of thirty per 
cent in the production Df projects for science fairs from 
1958 to 1959. 
Obourn writes: 10/ 
••• the amount and character of the 
research on the identification and adequate 
provision for the academically talented stu-
dent lags far behind. We know relatively 
little about the guidance of young people 
in science-based careerso 
The science-'club science fair and 
science congress movement have mushroomed 
into formi~able proportions over the past 
few years. Several organizations are now 
involved in programs related to the move-
ment and yet there is a paucity of research 
bearing on this critical problem. 
9/ Eleventh National Science Fair Bulletin 
(Washington: Science · Service, 1719 N Street, N. W.) •· 
10/ Ellsworth S. Obourn, "The Crisis in Science 
Education Research," Science Education, Feb. 19~0, p. 20. 
Metzner writ ing three years earl ier states : ll/ 
Science Fairs, Science Talent Searches, 
science scholarships sponsored by government 
and private agencies are encouraging the gifted 
in science to pursue t heir interest s . What 
technics for the selection of winners are being 
used? What degree of correlation is there 
between talent and selections ma de in contests 
or by tests? Much criticism has been leveled 
against some current selection practices. 
Research could probably help fashion better 
instruments and meth ods for identifying top 
science talent. 
The tremendous growth of science f airs all over the 
6 
world does not tell the whole story of the use of projects 
in the teaching of scienceo As science projects become 
more and more a part of good science teaching , it is 
es s ential that the highest standards po s s ible are used at 
all times in the selection and development of these pro-
jects. Teachers may build a l arge part of an eff ective 
high school physics course on f irst-hand experiences from 
hi ghly selected project s.. Thes e projects would have 
built-in problem-solving situati ons, hi ghest poss ible 
standa rds of e x cellenc e, and an outlined procedure to 
follow. 
. 11/ Jer ome Nletzner, "Implications of Res e a rch in 
Seconda ry Scienc e Education," School Science and Education, 
No. 505. November , 1957, pp . 61 3-17.------- ---
7 
RESEARCH PRO CEDURE 
A survey of literature and relat e d resea rch was made 
to gather information as to: 
(l) History, early development and present status 
of scienc e f a irs. 
(2) Statistical procedures used in related research. 
(3 ) Suggestions and rules furni shed by well-organized 
science fairs to teachers and science fair 
conte s tants. 
Interviews were obtained with persons in the Boston, 
Massachusetts a rea who have spon sored and have had long 
association with science f airs to disc over their ideas on 
st~~ent ~ and their · proj~ct s . . 
From pertinent pe~iodicals , booklet s , and pamphlets 
from sci ence f a ir s , from personal interviews , and from 
critical analysi s by two graduate seminars, two question-
n a ires12/were cons tructed, v a lida ted, and s ent to one 
hundred sixty-nine teacher-sponsors and sc ience f a ir 
judges . This sample was selected from names published in 
science f a irs booklets by means of a set of r and om numberse 
Twenty- three sta tes of the United Stat e s were represented 
in this sample. 
12/ Ap pendice s C and D. 
8 
The te a cher- sponsorsl3/are high school teachers who 
have sponsored a s tudent with a physics project tha t won 
a f irst p l ace in a stat e or regional sci ence f a ir. 
The science fair· judges14/are men and women who are 
working in the sci ence -a nd t echnology fields, and are 
interested enough in the development of young Americans in 
the fiel d of s cience that they wi llingly give one~twQi ; or 
more days of their t i me to evaluate s tudent pro jects. 
Data were tabnla~ed from the returned ques t i onna ires 
as to (1 ) characteristics of students and (2) factors 
c ons i dered necessary for excellent projects in physics. 
The charac teri s tics that teacher-sp onsors and science 
fair judge s rated as important were checked agains t a 
list of char acteri s tics compiled from s tudies referred to 
earlier in this chapter. 
Twenty-two criteria describing physics projects were 
submitted to the t e ache r s and judges to be rat e d . Addi -
tional spaces we r e provided to include any criteria they 
believed should be i ncluded but which had been omitted. 
Each f a c tor ( criterion) listed on the que sti onnaire 
carried a four-point rating scale. From the frequenc ies 
1 3 / Appendix I. 
1 4/ Appendix K. 
9 
and scale ratings, a raw score was determined. (H ow this 
score was calculated is shown in Avpendix L.) From these 
scores the mean for each group was c a lcu l ated. A li st of 
criteria- those factors that both teach ers and judges 
agreed were important - was compiled. Only those factors 
which two-thirds of each group rated f avo r ably were used. 
This includ ed only t p o s e f actors whose we i ght ed score was 
approxima tely fifteen per cent above t he average o~ the 
group. (A sample calculation i s shown in Appendix 1.) 
The criteria for ~excellent physics projects thus 
derived were submitte d to a jury of experts. 15/ Th~ jury 
of expert s consist ed of twenty-five co l lege physics 
teachers who h ave had experienc e in science f a ir judging . 
E h . . 1" t f •t . 161 d ac Juror was glven a lS o crl erla-- an was 
asked to eva lua te and comment on each f a ctor. A six-point 
scalel7/was provided for evaluation. Those f ac tors t hat 
seventy per cent of the jurors agre ed on were used as the 
final set of criteria of excellence for science fair 
projects in physics. 
15/ Appendix K~ -
16/ Appendix .t< ' . , 
1 7/ Six-point scale suggested by J. E . Alman, 
Statistician, Boston Universityo 
10 
The reli a bility of the jury was checked by using 
analy s i s of vari ance technique . Each juror's rating 
yielded a set of scores . The variance with such a set of 
scores is partly a function of measurement errors . The 
error term i s used to test the significance of the jurors 
and items v a riances . This term was a lso u s e d to help 
d etermine the average reliability of a ll the jurors. The 
av~rage reliabili ty between pairs of jurors was also deter-
. d 18/ mlne .--
18/ See Appendix 0 for sample c al c~lation. Also 
see Chapter III for further explanation of procedureo 
CHAPTER II 
1 
REVIEW OF LITERATURE 
This review of literature and related research 
includes a survey of the history and growth of science 
fairs, information furnished to teachers and students by 
well-organized science fairs, and information on statis-
tical techniques used in this study. 
EARLY HISTORY OF SCIENCE FAIRS 
It is believed that the first science fair was held 
in 1928, at the Museum of Natural History under the name 
of the American Institute Children's Fair.!/ 
In 19282/ •• ojust 100 years after the 
establishment of its agricultural and indus-
trial fairs •• oThe American Institute began 
a series of school -~cience fairs for the pur-
pose of encouraging young men and women to 
enter science as a profession. It is also 
reported that activities of the science fair 
type were held in other states as early as 
1928 • .0 
1/ Charles F. Beck, Jr., "The Development and Present 
Status of Scnool Science Fairs," (Unpublished Doctoral 
Dissertation), Universi~ty of Pittsburg, 1957. 
2/ Ashby C. Blackwell, "The Origin, Development and 
Possibilrties of Science Fairs," Presidential address at 
the annual meeting of the West Virginia Academy of Science 
at West Virginia State College, Institute, West Virginia, 
April 20, 1952o 
Dr. John G. Read, Professor of Education, Boston 
University, can certainly be considered one of the 
founders of school science fairs. In 1928, early in 
12 
his teaching career, Dr. Read conducted what i s believed 
to be the first city-wide school science fair in the New 
England area for the Junior High Schools of Pawtucket, 
Rhode Island.3/ A large number of the early science fairs 
can be traced t o dedicated individuals interested in 
science for young Americans, among them, Dr. Maynard 
Hutchins and Dro Otis Caldwell of the American Institute 
Fair, Norman Jones of the Greater St. Louis Fair, and 
Joseph Rohloff of the Rhode Island Fairo 
Newspapers, such as the Providence Journal-Bulletin, 
the Boston Globe, the St. Louis Post- Dispatch, the Kansas 
City Star, and others, have been instrumental in sponsor-
ing and supporting science fairs through the years. 
DEVELOPMENT AND PRESENT STATUS OF SCIENCE FAIRS 
The science fair as we know it today did not get 
started until after World War II. Beck4/reports: 
The claim of being the fair with the 
longest record of consecutive annual science 
3/ Statement by J. G. Read, personal interview, 
June, 1959. 
4/ Beck, Q£ • cit., Po 29. 
fairs belongs to Buhl Planetarimn Science 
Fair of Pittsburg, Perillsylvaniao 
13 
Although the 1959 fair of the American Institute of 
the City of New York was its twenty-first , it has not 
always been an annual affair, whereas, the Buhl Plane-
tarium Fai.r has been continuous since l944o 
Bianco2/reports that Rhode Island has conducted a 
science fair annually since l946e The first Lehigh Valley 
Science Fair was held in 1947. The following year the 
first annual New England Science Contest was held, drawing 
winners from the state fairs. The Greater Sto Louis Fair 
and Central Michigan Youth Talent Exhibition and Science 
Fair were held in 1948. State science fairs in Maine, New 
Hampshire, Vermont, Massachusetts, and regional fairs in 
the Hartford and Bridgeport areas of Connecti cut were also 
in existence at this timeo£/ Since 1947 science fairs have 
increased in number and size in the Uni ted States until 
today there is probably no community of any size that does 
not have available near it, a local, regional or state fairo 
57 Angelo Bianco, "A Study of the New England School 
Science-Contest and its Massachusetts Winners, 1948 through 
1950," (An unpublished Master's Thesis) Boston University, 
1951, Po 2o 
~/Beck, ££• cito, Po 23 
14 
Local fairs usually consist of science projects from 
a single school, exhibited in the school science rooms or 
gymnasium for the benefit of its own students and their 
parentso Participants in these fairs are given suggestions 
for improving their projects, and encouraged to enter them 
in a regional fairo 
The regional fair represents a number of schools or 
districtso Competition is keen as the winners are vying 
for prizes, awards, and a chance to represent their region 
at the State or National Fairo Junior or senior high 
school students who are winners at state !airs may win 
•· . 
scholarships, points toward scholarships , awards, prizes, 
expense-free trips to places of interest, and some winners 
are sent to the National Science Fair as contestantso 
These honors, of course, cannot in any way represent the 
real benefits derived by all contestants whether they win 
or lose o 
Scienc e Service,1/a non-p~ofit institution f or the 
populari zation of science, under its National Science 
Youth Program, administers Science Clubs of America, the 
Scienc e Tal en t Search for the Westinghouse Science 
77 Eleventh National Science Fair Bulletin 
(Washington: Science Service, 1719 N Street, No Wo ) o 
15 
Scholarships and Awards, and the National Science Fair. 
The National Science Fair was started in May, 1950, at 
the Franklin Institute, Philadelphia, and it has grown 
from 13 affiliated area fairs to 168 fairs in 1959. Each 
National Science Fair finalist represents 1,875 exhibitions 
at the regional and supplementary fairs feeding it. In 
1960, it became National Science Fair - International, and 
countries all over the world were asked to send contestants. 
Table I shows the growth of the National Science Fair. If 
growth continues at the present rate, the number of final-
ists may be expected to be well over 400 by 1962. 
TABLE I 
GROWTH OF THE NATIONAL SCIENCE FAIR 
Year Place Areas Finalists 
1950 Philadelphia, Pa. 13 30 
1951 St .. Louis, Mo. 15 30 
1952 Washington, D. Co 19 42 
1953 Oak Ridge, Tenno 30 71 
1954 Lafayette, Ind. 50 95 
1955 Cleveland, Ohio 71 136 
1956 Okla. City, Okla. 110 213 
1957 Los Angele s , Calif. 122 231 
1958 Flint, Mich. 146 281 
1959 Hartford, Conn. 168 320 
1960 Indianapolis, Ind. (188)* (350)* 
1961 Kansas City, Mo. (210)* (380 )* 
1962 Seattle, Wash .. (235)* (410)* 
* Extr apolated 
16 
As may be expected, the growth of local, regional 
and state fairs has been more spectacular even than that 
of the National Science Fair. 
The growth of the Lehigh Valley Science Fair is a 
good illustration of a single fair. In 1956, it was 
necessary for this fair to have ll preliminary fairs as 
there were 3,171 projects to be judged. By 1959, the 
number of preliminary fairs had incre-ased to 33 in order 
to take care of 9,103 projects. Table II~/shows its 
growth over the past thirte€n years. 
TABLE II 
GROWTH OF THE LEHIGH VALLEY SCIENCE FAIR 
Year No. of Schools No. of Exhibits Attendance 
1947 7 14 100* 
1948 8 27 300* 
1949 18 67 386* 
1950 18 75 600* 
1951 23 162 1,500 
1952 26 326 6,000 
1953 31 395 16,000 
1954 45 447 19,000 
1955 45 625 19,895 
1956 49 763 27,888 
1957 52 782 28,000 
1958 71 796 28,000 
1959 76 816 28,000 
* Science Students - Other figures public attendance 
E7 Handbook for Science Teachers (Allentown: Lehigh 
Valley Science Fair:-Gall-Chronicle Newspapers, Inc., 1956, 
Revised 1959), Pe 14. 
17 
Although the growth as illustra ted in Table II is 
typical of some fairs, it does not represent the maximum 
growth nor size of the large city-located fairs. In the 
Eighth Greater Kansas City Fair, 20,000 students of the 
Greater Kansas City area worked on exhibits and, of them, 
8,332 were represented at Convention Hall with 44,824 
people in attendance.~/ 
THE VALUE OF SCIENCE FAIRS 
A number of writers have compiled sets of values for 
science fairso One of the most often quoted of these is 
the one formulated by Norman R. D. Jones writing in the 
NASSP Bulletin,10/Jones says: 
Science Fairs tend (1) to focus atten-
tion not only on pupils but also of the entire 
community on science; (2) to encoura~e and 
inspire in youth the desire for experi,mentation; (3) to recognize talented youth without exploit-
ing .them; and (4) to encourage further work in 
the field of science in college and industryo 
· Another outstanding value of the Science Fair 
is the educational salesmanship to the community .. 
Our school bands, orchestras, operettas, plays, 
etc •• give opportunity for · the di splay of talent 
to +he general publico The subject matter fields, 
in the past, have had little opportunity to let 
the parents, friends, etco, see what progress has 
been made in these educational procedures. Science 
Fairs fill this need as no other method couldo 
9/ Science Pioneers, Inco, Third Annual Report 
(Kansas-City: 1959, Po 7 ) ~ 
10/ N.R.Do Jones, "Science Fairs - Science Education 
in theCommunity," Bulletin of the National Association of 
Secondary School Principals, January, 1953. 
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The primary purposes of science fairs, in general, 
may be summarized as, (1) encouraging the development of 
future scientists and (2) increasing public interest in 
science. 
As to values for the students who build the science 
projects, the following points are listed in a science fair 
handbook.ll/ Pupils: 
(1) Will be encouraged to use library facili-
ties, to do extra reading, to develop 
research habits and techni ques~ 
(2) Will make worthwhile use of leisure time. 
(3) Will apply their study and their classroom 
experience to something of their own creation, 
coordinating book learning with vocational 
skills. 
(4) Will develop the technique of communication 
by explaining their project through charts 
and monographs. 
(5) May develop talents and tastes which are 
unsuspected. 
(6) Will gain some practical experience in a 
scientific field, and will get an appre-
ciation of the scientists's point of viewo 
(7) Will develop contacts with professional 
scientists and engineers, with industrie s, 
with physicians and surgeons, with others 
who may make important contributions not 
only to their education but also to their 
careerso 
(8) Will have the opportunity to win honor and 
recognition, to share in many awards 
including college scholarships. 
(9) Will demonstra te through their projects and 
expJ~nations of them what your teachers and 
your schools are doing for them. 
(10) Will encourage the thrill of personal 
accomplishmento 
11/ Handbook for Science Teachers, QEo cit., p. 12. 
The Massachusetts State Science Fair Committee 
states: 12/ 
The Massachusetts State Science Fair 
is based on the philosophy that the chief 
importance of such a fair is the discovery and 
stimulation of a lasting interest in science 
aroused in each student as a result of working 
out an original, but not necessarily elaborate, 
project on his owno Thus this fair is centered 
around the exhibitor and what he has learned of 
the scientific method in general, rather than 
around the exhibit itselfo 
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It has been reportedl3/that ninety- t wo per cent of the 
finalists at the National Science Fair go on to make science, 
education, or engineering their careero 
The Massachusetts State Science Fair Committee sent 
out questionnaires to 97 boys and girls who won First 
Awards in nine Massachusetts State Scienc e Fairs from 1950 
through 1958 in an attempt to determine what participation 
in the Fair had meant to themo The Committee wanted to know 
what they thought about such fairs for high school students, 
as well as to follow their further education and learn 
about their present work, whether in science or noto 14/ 
Many interesting and significant statements came from the 
12/ ! Report on the Firs t Award Winners from l95Q 
through 1958 (Bo s tor : The Massachusetts State Science Fair, 
The Boston Globe, l959)o 
13/ Science Club's Spons or's Handbook (Washington: 
Science Service, 1719 N Street, N. Wo)o 
14/ The Massachusetts Sta te Science Fair, ££o cit . 
students as th~y responded to the questionnaire. Some 
ex•cerpts from a few of the students' replies are given 
below. 
• •• Brought me close at an early age to 
understanding the value of science in education. 
Undoub t edly the participation encouraged me to 
pursuit of a degree in engineering. Ultimately 
led to my present positiono 
o•oit is my hope some day as a teacher I 
will be able to encourage others to follow a 
career in scienceo 
••oprimary influence was one of stimu -
lationo The Fair provides an opportunity to see 
others doing similar things and with consi derable 
competence • 
•• othat others who participated in the 
State Science Fair who didn't win prizes also 
are benefiting greatly from their experienceo 
I am thinking in particular of a friend who did 
some original work on the metaboli sm of reptileso 
He learned a lot and has lately been offered the 
opportunity to continue his work at Princeton 
University where he is presently a studento 
So, the Science Fair has continuing 
results, not only for tho se who happened to be 
lucky enough t o win prizes, but for those who 
participated sincerely and who at least tried 
something originalo 
There are no doubts in the minds of these young 
Americans that there is real, solid value for those who 
participate in science f a irso 
SCIENCE FAIR PUBLICATIONS 
Most of the informat i on found in official publica-
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tions of s cience fairs is useful and important to anyone 
interested in their activi tieso Usually there is a short 
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history of the fair with a li s t of spons ors and donors. 
The committee of judges is listed and r ules for the 
exhibitor are given with some helpful hints and suggestions. 
Some fairs produce their own handbooks. The Lehigh 
Valley Science Fair published a handbook in 1956 that was 
revised in 1959. This book is called "Science Fair Hand ... 
book for Teachers" and is di s tri buted by the Call-Chronicle 
Newspapers, Allentown, Pennsylvani a , price $1.50. 
The National Science Teachers Ass ociation of the 
National Educational Associat ion has published two booklets, 
at a price of fifty cents each, tha t conta in valuable infor-
mation for s tudents: "Encouraging Future Scientists: 
Student Projects" and "If You Want to do a Science Project. " 1 5/ 
Many science f a irs have adopted, at least in part, 
the rules of the National Science Fair, but there are still 
many that have in no way standa rdized their procedures or 
administration. 
Included on the following pages are criteria fo r judg-
ing exhibits at severa l scienc e fairso The categorie s and 
points listed under the Southern Appalachian Science Fair 
Board are identical with the National Science Fair. It will 
be noted that there i s some agreement and di sagreement i n 
both areas for judging and relative point value for areas. 
15/ Nati onal Science Tea chers Associ a tion,(Washing-
ton: 19'54) o 
RECOMMENDED SCIENCE FAIR 
STANDARDS OF JUDGING 
Judging of exhibits will be based upon the stand-
~Lrds of judging listed below and the discussion of the 
project by the judges and the contestants. 
St11U.Js •f ]llllt,int, 
1. Scimtifo A.ppro«h ID tiH PrDblmJ (30 Points) 
The exhibit should show dearly the results of 
application of the scientific methods to the prob-
lem chosen by the exhibitor. Particular stress 
should be laid on the background of the problem, 
its orderly analysis, its experimental approach, 
the collection of obiervations and their analysis . 
Of importance also is dear presentation of the 
experiment as a coherent whofe. 
2. AJr•uncmunt in Scumr of th. Cotltllslutll (20 Poinbi) 
As one: of the: aims of the: f;~.ir is to Ji~cover young 
potential scientists, the exhibits should indicate 
dearly the .coouibution made to the youDJ scien-
ciat's owa devcloJ?ment maatally as well u to the 
dnelopmcot of hts interest in research and to the 
products of research in science. 
3. Int,m~~ity of Constrwlion tmJ Ttchnic•l Slt.illand Wm-
tn~~nship (20 Points) 
Neatness of construction and presentation, as well 
as ingenuity in the use and adaptation of everyday 
common materials, are important. 
4. ThorfiUt,hnm (10 Points) 
The exhibit should carry out its purpose to com-
pletion within the scope of the problem. 
5. Orit,inality of Com:tpt (10 Points) 
The conception and presentation of the exhibit 
must tend to originality and not be servile copies 
of known experiments. Obviously this originality 
should be commensurate with the grade level of 
the exhibitor. 
6. Social Implications (5 Points) 
The relative importance of the exhibit, and of the 
problem studied, to the welfare of man and his 
society must be shown. 
7. Dramatic V al11e (5 Points) 
The exhibit should convey its message and results 
in a forthright manner, which will require a mini-
mum of detailed explanations . It should be graphic 
in its presentation of the problem and its results. 
PLATE 1 
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The Lehigh Valley Science Fair 
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Points For Judging 
In evaluating the exhibits and in 
selecting the winners in each classifica-
tion the judges will consider : 
A. SCIENTIFIC THOUGHT - Does 
the project give evidence of study or re-
search? Does it illustrate accuracy of 
observation? Is it a scientific project or 
idea? 
C. THOROUGHNESS - Does the ex-
hibit tell a clear, full story? Is proper 
emphasis given to important items? Is 
it done with care? Is it up to or beyond 
the level of the pupil's formal education? 
Maximum Score: 20 points 
B . CLAUITY AND DRAMATIC VAL-
UE - Does the exhibit attract or impel 
attention? Is it interesting? Does it 
teach facts of science to. a layman? Is 
the labelln~~ large, neat and easy to read 
and understand? 
Ma.ximum Score: 15 points 
PLATE 2 
Maximum Score: 20 points 
D. CREATIVE ABILITY- Does the 
exhibit show originality in plan and ex-
ecution? Does it reveal new or better 
ways of expressing a scientific idea? 
Maximum Score: 30 points 
E. TECHNICAL SKILL - Is the ex~ 
hibit durable and substantially construct-
ed? Is the workmanship careful? 
Maxim urn Score: 15 points 
Southern Appalachian 
Science Fair Board 
Standards of Judging 
1. ·c~a.tiv~ Ab~lity . •....•.....•........ 30 poinb! 
Or1gmality, mgemous uses of material, pur-
posefulness . . 
2. Scien~fic. thought ... . .............. 30 points 
Orgamzatlon, accurate observation, under-
standing of scientific facts. 
3. Thoroughness .•........•... . . •. •... 10 points 
Relating of a complete story. 
4. Ski.Jl. .•...... ••........•.. •........ 10 points 
Good workmanship in handling of materi-
als, preparation, mounting, etc. 
S. Clarity ............•..•....•....• •.. 10 points 
Appropriate la~ling, descriptions, sequence 
of thought to gu1de viewers. 
6. Dramatic Value ..• •••.••••.•.• • .• .• 10 points 
Over-all attractiveness of exhibit as· com-
pared to others fn the same field . 
PLATE 3 
SCORING C:ARD 
Creative Ability 40 points (factor x 8) 
1 2 3 4 5 
Scientific Thought 30 points (factor x 6) 
2 3 4 5 
Skill 10 points (factor x 2) 
2 3 4 5 
Clarity 10 points (factor x 2) 
1 2 3 4 5 
Dramatic Value 10 points (factor x 2) 
1 2 3 4 5 
Total Score 
Low score . . .. . .. . . 1 
Average score ..... 3 
High score . . . . . . . . 5 
PLATE 4 
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CREATIVE ABILITY 40 POINTS 
1. Is the problem original in its formulation and 
unique m its approach? 
2. Does it demonstrate new or improved ways of ex-
pressing or communicating the scientific concepts 
involved? 
3. Has ingenuity been used in the use and adaptation 
of materials? 
4. H the exhibit is a collection1 does it serve a pur-pose beyond being a collection per se? 
5. Is the exhibit merely a servile copy of known ex-
periments, models or illustrations? 
SCIENTIFIC APPROACH 30 POINTS 
1. Does the exhibit reveal advancement in science 
on the part of student? 
2. Does the exhibit illustrate a scientific principle 
or theory? 
3. Does the exhibit give evidence of well organized 
work, extensive searching for facts, good observa-
tion and careful analysia of data? 
4. Is there evidence of controlled experimentation? 
5. Is there evidence of inductive and deductive 
reasoning? 
6. If a collection, does the exhibit reveal an under-
standing of the criteria used to classify the speci-
mens? 
7. Does the exhibit reveal persistent effort, study 
and understanding on the. part of the exhibitor? 
8. H a collection · or model, to what extent has the 
student provided a scientific setting for the exhibit? 
SKILL 10 POINTS 
1. Is a high degree of technical skill demonstrated? 
2. Is competency in more than one technique revealed 
by the exhibit? 
3. Does the exhibit show workmanship of high 
caliber? 
4. Was the exhibit made from raw materials or com-
monplace materials or were the components of 
the exhibit purchased readymade? 
5. H a collection, does the exhibit show skill in 
mounting, preparing, · preserving and handling the 
specimens? 
6. Is the exhibit soundly and durably constructed? 
CLARITY 10 POINTS 
1. Is the purpose of the exhibit clearly evident and 
understandable to the informed viewer? 
2. Is the exhibit neatly described by guide marks, 
labels, drawings or photographs? 
3. Has a definite effort been made to guide a spec-
tator's attention in a sensible progression from 
one aspect to another aspect of the exhibit? 
4. Does the exhibit tell a complete and concise 
story? 
DRAMATIC VALUE 10 POINTS 
1. How does the overall •ttractiveness of the exhibit 
compare to others in the same category? Does it 
attract attention? and focus interest? 
2. Does the exhibit employ graphic, mechanical or 
photographic techniques to highlight the presen-
tation? 
3. Has color been used to emphasize centers of in-
terest? 
4. Has provision been made for some spectator par-
ticipation in the exhibit? 
5. Has exeeulve gadgetry been used to attract at-
tention? 
Inland &npire 
~¥1!1!¥! lAIR !§§Q~l!.IIQI 
CRITERA FOR JUOOING 
I. CREATIVE ADILITr _____________ ..,-.lO pointe 
How much ot the work appears to show origineli t;y or approach 
or handling? Judea that which appears to vou to be original re-
gardless or the expense or purchased or borrowed equipment.· Give 
weight to ingEmioua 1:1eae of materials, it present. Consider col-
lections creative if tbe;y seem to serve a p,Jr~,se. 
II. SCIEN'l'lFIC THOUGHT ____________ ._30 points 
Does the exhibit disclose organized procedures? Is there 
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a planned system, classiricaticn,. accurate observation , cont.rolled 
experiment? Does the exhibit show a verification of laws, or a 
oauee and effect, or present bv models or other methods a better 
understanding of scientific facts or theories? Give weirht to prob-
able amount ot real study and effort which is represented in the 
exhibit. Guard afainst discounting for what mipht have heen added, 
included, or i~proved. 
III. THOROOOHNESS. ______________ lO pointe 
Score here for how completely the storv is told. It is not 
essential that step by step elucidation of construction details be 
given in working models. 
IV. SIILL_, ___________________ .lO points 
Is the workmanship good? Under normal working condit.ions, 
is the exhibit likely to demand frequent repairs? In collections, 
how skUled is the handling, preparation, mount-in~, or other 
treatment. 
v. CI.ARI'IT __________________ l.O pointe 
In your opinion, will the averare person understand what is 
bein~ displayed? Are ruide marks, labels, descriptions neatly yet 
briefly presented? Is there sensible progression of the at.tention 
of the spectatc1r across or through the exhibit. 
VI. DRAMATIC: VALUE. ______________ lO points 
Is this exhibit more attractive than others in the same 
field? Don't te influenced by "oute" things, lip.h+s, buttons, 
switches, cranks, or other gadpets which contribut~ nothing to the 
exhibit. 
PLATE 5 
l•lea to ldl.lton 
I. &hlbita nMt be confined to • table or floor apace 
3 feet eleep, (frolt to INc,.), It, 4 .... .... , ... 
to dele), or ._n.,. Overlw.M ..Wblh wfll be elle-
quellflecl. 
2. Condrvctloa 111wt "- tlww1..,_t -.!119 pam flnaly 
ettecheel: .. fo. Ee.h a...~ opereteel ..wwt 
..... ... pre¥icle41 ..... 1111 ., _,. , ......... 
ead the papular dyle oiJ perellel Plut. a.tt.,. 
operetecl cl....nt. Mocl aot ... oo treoW. 0,.. 
awltclles' wfll ..,. ... ,.,.,UttM. 
J. a..trlcel ,...., roq•lromoata llhollfcl. •• fer .. ,.-. 
w.. .. IIMifM .................. .......... ., •• 
oniJaory ...... of 120 ¥01-t, .0 cycle lhltfe phete 
wltll • 11101!111• capacity of II a111,.,.._ 
4. Dan,.,_ cM.Icels, op" l .. 1110t, e~plotlftlo polio• 
- ......... ...rv ..... .,. ........ eniiiiOis wm 
ftOt be ellowocl. LM eni1110ll ..t be W, ...._, 
enel MfOI cloe..M regularly ... Plellta 111111t be wotero41. 
I. F.cllltl" for su,lylnt o ••-•tit low .t woter or 
...... 90S for ..WWts .,. ...... u.w.. &hiW.... 
...._.. U.p tNso H1111teflota, I• 111lad whoft ple~tlll~tt 
their profech. 
6. Scorltlt wm M .. woft cloM it, Olhlblten, 110t 011 
._...,.. ... olther llorrowetl or purchese41. Eahlbitors 
111111t be e¥elleW. for quodl'o11l119 tlurlnt the porlocl 
of itNftl~tto Docw.. of tt.. ·tucit- wiU bo "flaoL 
7. Neither the Sci- F.lr Co1111111ttoo- the...,_. 
etfng 9rovps or .. 11101'1 •-- •IIJ rospo111lbillty 
for les. or clo~aop to •ll'f exhibit or pert thereof. 
I. &hlblh proYiolllly 4ifspleyM -potftf¥oly, PCopt In 
local school co111petftlon, INY aot be ollterocl In the 
F.lr. 
t. Tho Fair Co1111111tteo ,...,.. the rltht to rojoc:t allY 
exhibit which It fool1 11 •11111fo or el001 ftOt co111ply 
with the lllltnlctlo111 ertel PUll" ostebhllhocl It, tho 
Colllllllttoo. 
10. All oxhlblh .._t bo clearly ellllll corroc:tfy lebolecl. 
All wor.lnt · ....... llllllt elllploy oporotl~tt · lftltruc. 
tiona enel be utH.tolol~tto 
, II. Not 1110ro then thrM stuclooh1 wll bo ollowH t. .... 
00 • ""' ..WWt. 
12. Appllcetlo111......., "- .... h Mr. AI. loclroaloa, 
N-•... Coile9o .t btl1101tfl111o Nowe... 2, N-
J-y. Doo411~~e for NMIYIIIt o,Hcotlo111 b F.ltruery 
27, 1960. 
PLATE 6 
Criteria for Judging Edlblts at 
ne Greater Newark Science Fair 
TheM criteria ero also uaocl by tho National 
Sci•- Folr 111 judtlnt oxhlbltl. 
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1. CrMtive Abihty ......... ·-····- ···Total 30 Points 
Hw 11111011 .t tho _,. ap,..,. to show orltl-
~~ellty of ep~~trooch or headhnt7 Judge that 
wlllch appears te you to be orftlnel rogerdleu 
of tho expo- of purche .. el or borrowed oquip-
!Mnt. 81¥o woltht to ln9enlout "'" o! 111eterlelt, 
If prooont. CoMJcl.,r collectlo111 croeh¥o If they 
000111 to aorvo • purpose. 
2. Scientific 111ought... ............ _ ... T otal 30 Points 
0... the o11hiiNt ellsclou ortollized procodures7 
Ia there a plennocl system, cleulflcetlon, accurate 
observation, controlled ••porllllont7 Does o11hlblt 
llhow a Yerlflcetlon of Iowa, or • ceu .. end efFect, 
or prooont by moclols or other 111ethoela • bettor 
understonell11g of scientific facta or theories 7 
61¥0 -lght to probable amount of reel study 
encl effort which Is reproaonteel 111 tho exhibit. 
6uercl •r.l111t discounting for whet 111ight hno 
b..11 e4l eel, Included, or l111pro¥ocl. 
3. Thoroughness .................. ·- ······· Total I 0 Points 
Score hero for how completely the story Ia tolel. 
It Ia ...t -ntlel that step by ... , olucleletlon 
of co..tructlon elotells be gl¥on in wor~ng models. 
4. Skill ... - ·-····························-······· Total I 0 Points 
Ia tho -n111enahlp good? Under nor111el working 
conditions, Ia the exhibit n•oly to elemend fre-
quent repelrs7 In collections, how skilled is tho 
henclllnt, preparation, 1110untl119, or other troet-
~~~ent7 
5. Clarity ........... ---···-············-·Total I 0 Points 
111 yow oplnloa, will the •-•to perso11 uneloP. 
...ncl whet Is llel119 411spleye417 Aro labels neatly 
end briefly proulltocl encl 111 correct English 7 
Hoa the oxhlbltof t•••n d111pllclty •• well •• 
thorouth""' illto consielereti011 l11 his present•· 
tlon7 Ia there oo111lble protroadoll of the atten-
tion of tho s,..tetor throuth tho exhibit7 
6. Dramatic Value ........... - .......... Total 10 Points 
Does thlt exhibit have • elyne111lc presentation 7 
6edgotry llhoulel not influence your judgment. 
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CHARACTERISTICS OF SCIENCE STUDENTS 
Many investigators have examined the achievement and 
background of students that have shown special aptitudes 
in science, and have done the same for well-known, prac-
tieing scientists in an attempt to determine if there are 
certain characteristics that both possess that set them 
apart from other people. What they really want to know is 
if there are patterns of ability in science, and if so, 
if they can be used for prediction of success. Dresse116/ 
states: 
The use of the phrase "scientific apti-
tude" implies that persons possessing certain 
characteristics can be identified and that such 
individuals can succeed in scientific endeavor. 
Thus, the characteristics of the able scientists 
suggest some of the criteria for locating indi-
viduals with aptitude in science. These charac-
teristics include mental acuity, creative abili-
ties, capacity for critical thinking, ability to 
see relationships, suspended judgment, and open 
mindedness. 
MacCurd;v17/has been c· t ed a s i dentifying the follow-
ing characteristics of superior science s~udents : l eader-
ship, self-control and self-discipline, curiosity, per-
sistence, antisocial attitudes, excellent performance 
16/ Paul L. Dressel, "How the Individual Learns 
Science~ Fifty-ninth Yearbook of the National Society for 
the Study of Education, Chicago: University of Chicago 
Press, 1960. 
17/ MacCurdy, QEo cit. , PP o 113-18, also seep. 4, 
Chapter I. 
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in scholarly activities, and manifestation of scientific 
interest. 
Again quoting Dressel: 18/ 
The wid~ usage of a word often clouds its 
meaning and leads to the addition cf qualifying 
phrases or to the use of alternate terms. Think-
ing is such a word. Critical, reflective, pro• 
ductive, and creative are such qualifiers. 
Problem-solving, judgment, and scientific method 
are much used alternatives, each having presum-
ably different but unclear shades of meaning. 
Lacking adequate research, the interrelationships 
of critical (considered as a synonym of careful) 
thinking, creative thinking, judgment, and 
scientific method can only be examined on rational 
groundso 
Critical thinking is commonly analyzed into 
steps which suggest the nature of the process and 
which must not be regarded as discrete and sequen-
tial. They include: 
1. Recognizing and defining a problemo 
2. Clarifying ~he problem by making appropriate 
definitions, distinguishing between facts and 
assumptions, and collecting and organizing 
relevant informationo 
3o Formulating possible explanations or solutions 
(hypotheses 1 o 
4o Selecting one or more promising hypotheses for 
testing and verificationo 
5. Stating tentative c onc lusi onso 
Implied in these cteps a re certain attitudes, 
such as doubt or de gree of skepticism of too quick 
or authoritarian explanations , a curiosity as to the 
why of things, intellectual honesty, suspended judg-
ment, and belief the phenomena are subject to 
explanationo 
18/ Dressel, QE• cito, Po 42 
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COMMONWEALTH TEACHER-TRAINING STUDY 
The Commonwealth Teacher-Training Studyl9/tound that 
twenty-five returns constitute a sufficient+y reliable 
sample of the total group. 
In the Commonwealth Study, professional groups ranging 
in size from twenty-five to one hundred fifty persons were 
used. The mean coefficient of correlation by the Spearmen 
prophecy formula between returns from twenty-five judges 
and all the members of the group is .945! . Ol5e From the 
size of this correlation one is justified in assuming that, 
if the returns are representative, twenty- five returns 
from a given group are fully as reliable as larger samples. 
The criteria Qf excellenee for physics projects and 
characteristics of student winners derived from this study 
involved the judgment of (1) teacher-sponsors, (2) science 
fair judges, and ( 3.? college physics teachers . The size 
of the samples used were fifty-five, sixty-one, and twenty-
five, respectivelyo Considering the results of the Common-
wealth Study, these samples should furnish very reliable 
data. 
19/ W. w. Charters, and Douglass Waples, The Common-
wealth Teacher-Training Study (Chicago: The University of 
Chicago Press, 1929), p. 111. 
SUMMARY 
In searching the literature ~ it i s soon noted t hat 
very lit le research has been done on science fairs i n 
general ~ and much l ess has been done on specif i c phase s 
of fairso 
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Rooney us20/study listed factors affecting the success 
and popularity of the Rhode Island Schoolus Science Fai.r 9 
Bi anco21/studied the New England School Science Contest, 
and Beck22/surveyed the development and present status of 
s chool science fairs o The Buhl Pl anet ar i um23/compiled 
i nformation by means of a questionnaire on its sci ence fair 
winners who graduated from high s chool from 1940 through 
1949 9 and the Massachusett s Sc ience Fair Commit ee24/re-
l eased a repor t on it s first award winner s from 1950 t hrough 
20/ Mary Eo Rooney 9 11 A Study of Rhode Island School 9 s 
ScienceFair and it s Winners~ 1946 through 1949 11 " (Unpub= 
li shed Mas er u s Thesi s ~ Boston University 51 195 .. ) o 
21/ Angel o Bi anco, "A Study of t he New Engl and Sch ool 
Science Contest and i ts Massa husetts Wi.nners, 1948 t hrough 
1950 ," (An unpublished Master ! s Thes i s , Boston University 11 
195l ) o 
22/ Co F o Beck, Jro 9 "The Development and Present 
S a .us Of School Science Fairs 11 " (Unpubl'shed Doctoral Dis= 
serta ion 11 University of Pittsburgh~ 1957)o 
23/ Proof of the Pudding 9 A Pamphlet prepared by t he 
Pl anetari um Staff , Pi ttsburgh: Buhl Pl anetariumg 1956o 
24/ A Report on the Fi rst Award Winners from 1950 
hrough 1958 51 On the occasion of the Tent h Sta e Science 
Fair 9 Bostong Massachu setts State Science Fairo 
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1958, on the occasion of the Tenth State Science Fair, 1959o 
A similar rep-ort has been issued by Science Clubs of Amer-
ica25/on the progress of the finalists of the National Science 
Fair for the years 1950 through 1955o 
Brandwein 9 26/MacCurdy 9 27/Dressel~ 28/ and Scheifele 9f21 
have identified characteristics of scientists and gifted 
students, and they believe such traits may be used effec-
tively in predicting success in scientific endeavoro 
It is the opinion of this writer 1 because of the very 
rapid growth of science fairs in recent years, and the very 
real potentialities of science projects as a means of improv-
ing science teaching? that this study, and similar studies 1 
are necessary and desirable at this timeo 
25/ Margaret Eo Patterson (ed), Report of the Progress 
of the Finalists to the National Science Fair, Washingtong 
Science Clubs of America, Science Service , 1956o 
26/ Paul Fo Brandwein, "The Gifted Student as a Future 
Scientist," New York ~ Harcourt, Brace & Co o 9 1955o 
27/ Ro Do MacCurdy~ ncharacteristics of Superior 
Studentsand some Factors that were Found i n their Background9" 
(Unpubli shed Doctoral Dissertation ? Boston University , 1954)o 
28/ Marian Scheifele 9 "The Gi fted Child i n the Regular 
Cl assroom 9 " New York : Bureau of Publications, Columbia Uni-
versity 9 1955o 
CHAPTER III 
ANALYSIS OF DATA 
The purpose of this study was (1) to determine the 
criteria of excellence for science fair projects in physics 
and (2) to determine some characteristics of student winnerso 
A copy of the questionnaire in Appendix C and a copy 
of the cover letter in Appendix B were sent to seventy-five 
science fair judges in various sections of the countryo A 
copy of the follow-up letter in Appendix G was sent after 
a few weeks when the recipients were slow to return the com-
pleted questionnaireo No names were requested, but a code 
was used to identify returned questionnaireso 
Sixty-one questionnaires were returned representing 
eighty-one per cent of the original number sento 
SUMMARY OF RESPONSES FROM SCIENCE FAIR JUDGES 
A study of the data furni£hed by the science fair 
judges revealed some interesting informationo 
Table III gives the years of experience of the judges 
evaluating science fair projectso Some of the judges indi-
cated .they had served many more years than fiveo Some have 
served every science fair in their communityo 
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TABLE III 
YEARS OF EXPERIENCE OF SCIENCE FAIR JUDGES 
Years of Experience Per Cent 
5 years or more 66 
4 ll 
3 5 
2 7 
1 11 
The fact that two-thirds of the judges have served 
five years or more coupled with the fact that all judges 
reported they would be willing to judge another science 
fair attests to some degree the worth of science fairs 
as far as the practicing scientist is concerned o When 
asked this question ~ "Are science fairs worth while?" 
all judges answered yes o 
Some of the information gathered in this study should 
be valuable and well =timed for science fair sponsors and 
administratorso Table IV contains the answers to a number 
of questions that are often asked by some persons who, in 
the past, have not been pleased with certain fair procedureso 
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TABLE IV 
SOME CRITERIA IN JUDGING SCIENCE FAIR PROJECTS 
Statement Statement Per cent Number Yes No 
5 Should all judges use the same 90 10 
standards in judging? 
6 Did you judge projects in all 19 81 categories? 
7 Should all judges use the same 100 kind of score card? 
8 Should judges interview 
prospective winners before 82 18 
giving a final score? 
17 Do you prefer a score card 
with only a few general areas 82 18 
for scoring? 
18 Do you prefer a score card 
with a large number of items 18 82 
to check each exhibit? 
Statement 8 was confusing to some of the judges who 
have judged only in fairs where an interview is a natural 
part of the exhibition~ but there are some fairs where only 
the project is judgedo 
In some fairs, the same judge is used to evaluate 
projects in all categorieso This always raises the question, 
can one person be a competent judge in all fields of science? 
Nineteen per cent of the judges responding served in all 
fieldso 
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The question is often raised as to whether the type 
of score card influences the efficiency of judgingo 
Statements 17 and 18 do not furnish an answer to this 
question, but it tells the type of score card preferred by 
judgeso 
Judging plays a very important role in the attempt to 
raise the standards for science fairs, and hence, the 
standards for projects o There are still a few instances 
where judges fail to recognize excellent projects at the 
regional and state fair level, and somehow, the project 
gets to the National Fair where it wins due recognitiono 
The opposite of this is also truee 
No attempt 9 to this writer es knowl edge, has been made 
to check the reliability of judging at a science fair by 
an agency not officially connected with the Fairo This 
should prove to be a very interesting study 9 but usually 9 
any such attempt is frowned upon by the Fair administratoro 
Science fair judges could not agree on the influence 
of the timeliness of a topic on the success of the project 9 
nor is there any substantial agreement on how much the 
title of the project influences the resultso Table V gives 
a summary of the judges 9 opinion on this mattero You will 
note that the judges were nearly equally divided on state~ 
ment 11~ but there is a 2: 1 ratio against the idea in 
statement 12o 
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TABLE V 
INFLUENCE OF TOPIC AND TITLE OF PROJECT ON ITS SUCCESS 
Statement 
Number Sjtatement 
Per cent 
Yes No 
11 
12 
Are projects on timely topics* 
more likely to win for a con-
testant than other topics? 
Does the title of the project 
help the student win? 
46 54 
37 63 
* By timely is meant topics very much in the "headlineso" 
The judges were completely in accord on statements 13, 
114, and 15o All judges voted in the af firmativeo 
13o Are judges interested in where the student 
got his information? 
14o Do you prefer crude work that is original to 
polished exhibits that are not original? 
15o Should a contestant be familiar with related 
facts, theories~ and experiments connected 
with his project? 
Many of the judges were not sure that gimmicks to 
attract attention did not win points for contestantso They 
thought anything "just to attract attention" should not be 
s cored in favor of the project 9 but eighteen per cent said 
they di do 
CHARACTERISTICS OF STUDENTS 
One of the purposes of this study was to identify some 
characteristics associated with students who had produced 
projects in physics that were first place winners at recent 
science fairso 
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Approximately two-fifths of the total number of 
questions asked of the judges were concerned directly or 
indirectly with characteristics of the contestants that 
contributed to the over- all s1;.cce s s of the project o 
Tables VI, VII, and VIII gives a list of these 
statements and the responses given them by sixty-one 
judgeso All responses are given as percentageso 
TABLE VI 
STATEMENTS ON CHARACTERISTICS OF STUDENTS 
FROM PART I OF JUTIGES 0 QUESTIONNAIRE 
Statement 
Number Statement 
Per Cent 
Yes No 
9 
10 
19 
20 
Does showmanship win points 
for contestants? 
Does poise win po ·nts for 
contestants? 
Does the contestant~s ability 
to use good English increase 
his chance of winning? 
Does the contestants person-
ality count in total score? 
81 19 
80 20 
79 21 
55 45 
Many of the judges believed that personality should 
not be considered in evaluating projects, but added that 
most judges gave points for pleasing personalityo Showman-
ship p state the judges, is sometimes a measure of how well 
t he contestant can impress others as to the quality and 
i mportance of his worko 
TABLE VII 
STATEMENTS ON CHARACTERISTICS OF STUDENTS 
FROM PART II OF JUDGES ' QUESTIONNAIRE 
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4 - Very high 3 - High 2 ~ Low 1 - Very low 
Statement 
Number Statement 
Per Cent 
4 3 2 1 
1 How well the student under- 81 19 
stands the scientific prin-
ciples involved in his projecto 
2 
3 
4 
5 
6 
7 
How well student was able to 
interpret data he had col-
lectedo 
Ability of student to manip-
ulate his equipment 
Degree to which student 
applies scien tific method in 
solving his problemo 
Interest and enthusiasm 
exhibited by s t udento 
Ingenuity and resourcefulness 
of student i n answer ing 
questions concerning pro j ecto 
Ability of student in maki ng 
a ccurate observationo 
8 Ability of student t o distin= 
65 
15 
66 
30 
49 
48 
34 
55 
30 
55 
37 
47 
1 
28 
4 
15 
14 
5 
guish be tween significant and 60 28 12 
i nsignificant results o 
For the data in Table VII the judges were asked - "How 
do you rate the followi ng contestant characteristics?" 
Pl ease circle the number at the right that gives the best 
answer to the statementso 
The statements in Table VI II were extracted f r om Part 
IV of the judges' questionnaireo 
TABLE VIII 
STATEMENTS ON CHARACTERISTICS OF STUDENTS 
FROM PART IV OF JUDGES' QUESTIONNAIRE 
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4-Very important -3- Essential 2-Desirable 1-Not necessary 
Statement 
Number 
1 
2 
5 
6 
8 
17 
18 
20 
21 
Statement 
Original ideas .are evident. 
New method used. 
Shows ingenuity in use of 
materialso 
Shows ingenuity in the use 
of ideaso 
Neat. 
Gives evidence of persistent 
study and efforto 
Shows accuracy of observation. 
Shows careful and thorough 
planningo 
Shows logical thinkingo 
Per cent 
4 3 2 1 
50 17 33 
33 35 32 
15 60 24 1 
32 50 18 
13 32 50 5 
55 37 8 
50 46 
50 50 
52 48 
4 
From Tables VI, VII, and VIII, a list of character-
istics that judges indicated they believed students with 
winning physics projects seemed to possess was compiled. 
·These characteristics are summarized in Table IX. 
The characteristics listed were selected from the 
following responses o:f the judgeso 
Mental acuityo Statement 6 Part II 
Creativityo Statements 2, 5, and 6 Part IV 
Self-discipline . Statements 8 and 16 Part I¥ 
Persi stency a Statement 17 Part IV 
Manual dexterity 
Ability to do critical 
think:ingo · 
Ability to see 
relationshipso 
Open-mindednesso 
Suspended judgment o 
Showmanship 
Poise 
Personality 
Ability to use good 
English 
Statement 3 
Statements 
2, 4, 7, 8, 
18, 20, and 21 
Statement 9 
Statement 10 
Statement 19 
Statement 20 
TABLE IX 
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Part II 
Part II 
Part IV 
Part I 
Part I 
Part I 
Part I 
SUMMARY OF STUDENT CHARACTERISTICS IDENTIFIED BY JUDGES 
Characteristic Rating Characteristic Rating 
Showmanship High Suspended High 
Ability to see High judgment 
relationships Originality High 
Poise Hig!l Mental acuity* High 
Use of good High Ability to do 
English critical think- High 
Personality Medium ing 
Creativity High Open- mindedness High 
Self- discipline High Manual-dexterity High 
Persi stency Hi gh 
"" ~erm usea. oy JJresse.L 
AREAS USED IN JUDGING PHYSICS PROJECTS 
The following areas are used by some science fairs for 
~he evaluation of projectso 
Ao Scientific method used in solving problem .. 
Bo Advancement in science for the contestant .. 
Co Ingenuity of construction, technical skill 
and workmanshipe 
Do Thoroughnesso 
Eo Originality of concepto 
Fo Social implications .. 
Go Dramatic value .. 
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These areas were listed on the Judges' questionnaire 
with the following instructions = Arrange the areas in 
the order of importance as you think they should beo Give 
to each a per cent rating.. (Total rating should be lOO%) o 
Omit or add areas~ you~ fito 
The term "weight" as used in Table X represents the 
per cent of the total score that judges indicated they 
believed the project should receive for this particular 
feature .. 
0 
... 
{-. 
' 0 
TABLE X 
AREAS USED IN SCORING PHYSICS PROJECTS 
(Responses of judges to Part III of questionnaire) 
Area 
Scientific method used in solving problem .. 
Advancement in science for the contestanto 
Originality of concept o 
Ingenuity of construction, technical skill 
Weight 
25 
25 
15 
and workmanshipo 15 
Thoroughness.. 10 
Dramatic valueo 5 
7, Social implicationso 5 
----------------------------------------------------------
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The weight values in Table X represent median valueso 
When the mean values that were given by the judges are 
used 9 there are no ties, and the rank order is as it is 
showno Areas 6 and 7~ dramatic value and social implica-
tions, were not ranked by thirty-five per cent of the 
judgeso Approximately one half of the judges who did not 
rate these two areas substituted clarity as a new areao 
It is interesting to compare the weight score and 
rank assigned the areas by the judges and their rank and 
weight score as us&d in some science fairso This compari-
son is shown in Table XIo 
TABLE XI 
COMPARISON OF AREAS OF EVALUATION AS. RANKED 
BY JUDGES AND AS USED BY SOME SCIENCE FAIRS 
Weight score Weight scor-e* Area by judges Area ,from fairs 
1 25 1 30 
2 25 2 20 
3 15 5 10 
4 15 3 20 
5 10 4 10 
6 5 7 5 
7 '5 6 5 
* See Plate 2, page 23 - Recommended Science Fair 
Standards of Judging (from Methods of Conducting 
A Science Fair) Appendix Ho 
" \ 
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The ranking by the judges is highly correlated with 
this s.et of fair standards. The rank order correlation 
is .825, and the weight score correlation is .90o1/ 
CHARACTERISTICS OF WINNING PHYSICS PROJECTS 
A list of twenty-two criteria describing physics 
projects was submitted to the judges. The judges were 
asked to evaluate these criteria as characteristics of 
winning projects in physicso A four-point seale was used 
for evaluation: 4 - very important, 3 - essential, 2 -
desirable, and 1 - not necessaryo It was stated that this 
list is not to be considered as all-inclusive, and they 
were to add any other factors they considered important. 
Table XII contains a summary of how the judges scored the 
criteriao 
TABLE XII 
CRITERIA FOR WINNING PHYSICS PROJECTS 
AS SCORED BY SCIENCE FAIR JUDGES 
(Part IV of Questionnaire) 
Statement 
Number Statement 
Per cen ... 
4 3 2 1 
1 Original ideas are evidento 
2 New method used. 
3 Equipment developed by student. 
4 Reasonable conclusions reachedo 
5 Shows ingenuity in use of 
materials 
1/ Appendix Mo . 
50 17 33 
33 
38 
53 
15 
35 
30 
52 
60 
32 
32 
24 
Statement 
Number 
6 
7 
8 
9o 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
TABLE XII (conto) 
Statement 
Shows ingenuity in the use of 
id'eas o 
Ful~, clear story given of 
the problemo . 
Neato 
Sturdiness of constructiono 
Has practical applicationo 
Abi. ity to attract attentiono 
Actually workso 
Valid (Actually does what it 
is supposed to do)o 
Important to the welfare of 
man and societyo 
Has safety featureso 
Orderly arrangedo 
Gives evidence of' persistent 
study and efforto 
Shows accuracy of observationo 
Has gimmicks to attract 
attentiono 
Shows careful and thorough 
planningo 
Shows logi cal thinking. 
Has complete r ecord of datao 
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Per cent 
4 3 2 1 
32 50 18 
42 40 18 
13 32 50 
3 28 64 5 
11 70 19 3 
10 45 45 
22 54 24 
42 58 
4 16 64 16 
14 24 50 12 
13 34 50 3 
55 37 8 
50 46 4 
2 26 71 
50 50 
52 48 
46 39 15 
Using the frequencies -and scale values, a scote was 
obtained for each criterionog/ These weighted score s allowed 
the criteria to be ranked, from highest to lowest score. 
Table XIII lists the criteria in rank order as selected by 
the judgeso 
y Appendix Lo 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
TABLE XIII 
CRITERIA FOR EXCELLENT PHYSICS PROJECTS 
AS RANKED BY JUDGES 
Criterion Score Rank Criterion Number Number 
21 215 12 2 
4 214 13 5 
20 214 14 10 
17 213 15 12 
18 210 16 11 
13 209 17 8 
22 202 18 16 
7 198 19 15 
1 193 20 9 
6 192 21 14 
3 186 22 19 
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Score 
183 
177 
174 
171 
163 
155 
154 
147 
140 
126 
81 
The average value of the s cores in Table XIII is 178. 
Criterion 2, with a score of 183, was the cut-off point 
for selection of criteria of excellence for physics projects. 
This poi nt was chosen arbitrarily, but it represents a 
point where approximately two-thirds of tne judges agreed as 
to what criteria they favored. 
SUMMARY OF RESPONSES FROM TEACHER-SPONSORS 
A copy of the questionnaire in Appendix D and a copy 
of the cover letter in Appendix B were sent to ninety-one 
teacher- sponsors in twenty- two states. Approximately sixty 
per cent of the questionnaires sent out were returned. A 
copy of the follow-up letter in Appendix G. was sent to 
teachers who had not replied after two weeks. 
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Statements 1 and 2 asked for the title of the student's 
project, and the name of the science fair where the project 
was entered. With the answers from statement 1, a list of 
physics projects, that had wori first place at a recent 
science fair, was compiled. Eight general physics areas 
are represented in this list. 
A LIST OF WINNING PHYSICS PROJECTS 
Electricity 
A Study of Corona Discharge 
Effects of Eddy Currents 
Electromagnetic Effect 
Magnetic Pendulum 
Magnetic Resonance 
Magnetic Susceptibility 
Hall Effect - Magnetoresistance 
Miniature Tesla Coil 
High Voltage Generator 
New Methods of Producing Electricity 
Photoelectricity 
Repulsion Coils 
Thermoelectricity 
Time Constant Indicator 
Electrol',lics 
A Thinking Machine 
Carrier Current Transmission 
Computers: Antilog- Digital 
Electronic Instruments - Hearing Aids 
Electronic Music Synthesizer 
High Fidelity Sound Reproduction 
Radiation Patterns from Antennas 
Radio Control 
Single- Side- Band Transmission 
Stroboscope 
Stereophonics Sound Reproduction 
Semiconductors 
Telemetering 
Transistors 
Scintillation Counters 
Geiger Counters 
Heat 
Solar Energy 
Thermal Expansion 
Thermistors 
Theory of Boiling Points 
Light 
Colorimetry 
Frequency Photometer 
Infra- red 
Optical Instruments - Telescopes, Camer as, 
etco 
Polarized Light 
Spectra - Production and Use 
Speed of Light 
Usi~g Light for Measuring 
Wavelengths for Photoelectric Sources 
Yellow +Yellow =White 
Mechanics 
Coefficient of Friction 
Effects of the Forces of Action and 
Reaction 
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Equilibrium Simulator 
Force and Motion 
Mechanical Demonstration of Beats 
Measuring Stresses 
Perpetual Clock 
Proving or Disproving Newton's Laws 
of Motion 
Seismograph 
Study of Bubbles 
Surface Tension 
Modern Physics 
Atomic Fusion 
Atomic Structure 
Electron and its Properties 
Orbital Theory of Electrons 
Footprints of Subatomic Particles 
Beta Particle Spectrometer 
Cloud Chambers 
Cosmic Rays 
Geiger Counters 
Measuring Charge on Electron 
Nuclear Magnet Moment 
Parti cle Acceleration 
Cyclo t ron- Syncrotron Simulator 
Radioac t ivity 
X- ray Di ffraction 
Rockets 
Elect romagnetic Launcher 
Gyroscopic Control 
I n ertial Control 
Li qui d- f u el Rockets 
Singl e - stage and Multi-stage Rockets 
Trajectori es 
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Sound 
Analysis of Complex Waves 
Demonstration in Sound and Enclosures 
Ripple Tanks and their Applications 
Sonar 
Sound and Music 
Ultrasonic Vibrations and their Uses 
Wave Motion in Strings 
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Table XIV contains a summary of the responses the 
teachers gave to questions 3 through 8 on their question-
naire. 
4. 
5. 
6. 
8 . 
TABLE XIV 
SUMMARY OF RESPONSES TO QUESTIONS 3 - 8 ON 
TEACHERS' QUESTIONNAIRE 
Who suggested the project? ~ Sponsors; ~ 
StudP.nts; 23% Others. 
Where did the id'ea originate<? 22% Book; 26~ ·Magazine; 
~ Comic; ~ Television; ~ Your researcn;-3~% Class-
room work. ·· 
For a winning project the . student should have what 
academic standing in his class? ~ Upper 10%; 16% 
Upper 20%; 21~ Upper 50%; 30% Doesn't Matter. . 
Where did stu ent ge. t help?~ School Library; §§~ 
City library; 68% Sponsor; ~Local scientist; 
Local technician. 
How much time did student spend· on his project? 
Answers ranged from two months to three years. 
What member of student's family gave him help?~ 
Fathe~; l9% Mother; ~ Brother; ____ Sister; ~ Other. 
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It was interesting to note that sixty-nine per cent 
of the winning projects represented problems the students 
suggested, and thirty-seven per cent of the ideas for 
projects originated in classroom work. 
There was no substantial agreement on the idea that 
for excellent projects the student's academic standing in 
his class needed to be high. While thirty-three per cent 
of the teachers reported that membership in the upper ten 
per cent of the class was necessary, thirty per cent were 
of the opinion that it did not matter. When asked the 
question - "Is it necessary for the student to be an honor 
student to do a winning project?" - eighty-three per cent 
said noo Eighty-five per cent of the students received 
help and encouragement from their immediate family. It is 
generally believed by science educators that good family 
relationship is an important asset to the young scientist. 
CHARACTERISTICS OF STUDENTS IDENTIFIED BY TEACHERS 
Because the teacher-sponsors had worked with these 
students for relatively long periods of time, they were 
asked to identify outstanding characteristics that they 
believed their students possessed. Table XV summarizes 
some of these characteristics. 
I 
J 
TABLE XV 
CHARACTERISTICS OF STUDENTS WITH WINNING 
PHYSICS PROJECTS AS RECOGNIZED BY TEACHERS 
Per cent Characteristic Per cent Characteristic 
85 Persistent 65 Courte<Dus 
77 Co-operative 64 Poise 
69 Creative 64 Tactful 
68 Intell,ectual 64 Careful 
Honesty 62 Dependable 
65 Pleasing 60 Showmanship Personality 
65 Abundant - Superstitious 
Vitality 
-
Timid 
- ~,..,_-
The most outstanding characteristic that teachers 
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believed their students possessed was persistence, and the 
long hours that the students spent on their projects attest 
to this facto Table XVI gives evidence that adds support 
to the same ideao 
TABLE XVI 
STATEMENTS ON STUDENT CHARACTERISTICS 
FROM TEACHERS' QUESTIONNAIRE 
Statement 
Number Statement 
Per cent 
Yes No 
19 
24 
25 
26 
Did the student really enjoy 
doing his project? 100 
Did the student become discouraged 13 
before completing his project? 
Did the student do s ome work on 54 
his project each day? 
Was it necessary to prod the stu- 2 
dent to get t he project completed? 
87 
46 
98 
51 
Some factors in the student's background and interest 
are recorded in Table XVIIo 
TABLE XVII 
SCIENCE BACKGROUND AND INTEREST OF STUDENTS 
Statement 
Number 
15 
16 
17 
27 
28 
Statement 
Was the student enrolled in a 
physics course at the time he was 
doing his project? 
Had the student completed a course 
in physics? 
Had the student completed a course 
in general science? 
Was the student interested in the* 
gener~l field of physical science? 
Was the student's interest primar-
ily in a field other than the 
physical sciences? 
Per cent 
Yes No 
46 54 
20 80 
71 29 
100 
4 96 
* It is to be remembered that all are physics projectso 
The students that produced winning projects in physics 
were th•ought to be primarily interested in the physical 
sciences, and two - thirds of these students had completed 
or were taking a course in physics, while seventy-one per 
cent had completed a course in general scienceo 
STUDENT AND SPONSOR RELATIONSHIPS 
Some student-sponsor relationships are listed in 
Table XVIIIo 
Statement 
Number 
23 
10 
11 
12 
13 
21 
29 
18 
20 
22 
TABLE XVIII 
STUDENT AND SPONSOR RELATIONSHIPS 
Statement 
Did you supply a suggested list 
of projects? 
Did you know the areas used in 
scoring projects at science fairs 
when you sponsored this project? 
Was the student aware of areas 
used in scoring projectso 
Was the keeping of an orderly, 
up-to-date notebook helpful to 
student? 
Did the student's notebook help 
you as a sponsor? 
Did the student write for 
information? 
Did the student know the history 
of his problem? 
Was the student aware of the 
scientific principle(s) involved 
in his project? 
(a) At the beginning of his 
projecto 
(b) Before he had completed his 
projecto 
(c) After completing projecto 
Did the student have a workshop 
available? 
(a) At homeo 
(b) At schoolo 
(c) Some other placeo 
Did the student use workshop tools 
effectively? 
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Per cent 
Yes No 
69 
87 
83 
78 
55 
66 
85 
78 
·100 
100 
67 
56 
35 
96 
31 
13 
17 
22 
45 
33 
15 
22 
33 
44 
55 
4 
The data in Table XVIII seem to indicate that behind 
every good physics project is a very close working partner-
ship between sponsor and studento Sponsors usually supply 
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a list of suggested projects, know the areas used by science 
fairs in judging projects, and pass this information along 
to the student early in the preparation of his projecto 
Manual dexterity is again seen as a trait that most of these 
students have that is helpful in producing winning physics 
projectso 
To be a winner, the project need not be elaborate, but 
there are certain physical characteri stics that the student 
must keep in mind in producing his projecto 
TABLE XIX 
PHYSICAL CHARACTERISTICS OF PROJECTS 
Statement 
Number 
30 
31 
32 
33 
34 
37 
Statement 
Was the project durable? 
Did the project have safety 
features? 
Did the student use any com-
mercial equipment in his project? 
Did the student make his equip -
ment? 
Was the project a combination of 
homemade and commercial equipment? 
Did the limiting of the physical 
size of the project create any 
additional problems to be solved? 
Per cent 
Yes No 
100 
75 21 
64 36 
87 13 
78 22 
100 
Although physical characteristics, no matter how good 
they may be, in today's science fairs, will not in them-
selves give a student a winning projec ~ o They do represent 
a desirable and in some cases a necessary part of an excel-
lent projecto 
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Many of our experienced teachers today recognize the 
fact that students with special aptitudes i n science are 
also marked by a number of other salient characteristics 
that can be easily observedo It is generally agreed that 
there is no one single characteristic that some students 
have and others do not that can be used to' isolate one 
science student from anothero It . is hoped that the sub-
. jective evaluation of a number of traits can lead to the 
identification of the talented studento Listed in Table 
XX are a group of questions that are used to check teacher's 
ideas on such characteristicso 
TABLE XX 
STATEMENTS ON STUDENT CHARACTERISTICS 
FROM TEACHERS' QUESTIONNAIRE 
. Part II 
. Statement 
Number 
38 
39 
40 
41 
42 
43 
44 
35 
45 
46 
Statement 
Did the student make accurate 
observations? 
Did the student draw conclusions 
not supported by data? 
Did the student show ingenuity and 
resourcefulness in overcoming 
obstacles? 
Did the student believe any im-
provement could be made .in the 
method of solution of the problem? 
Did the student believe any im-
provement could be made in the 
e.quipment used in his project? 
Did the student show ingenuity and 
resourcefulness in improvingthe 
equipment he .used? 
Was there any evidence of a new 
i nterest in science~ 
Was the student ' s solution origi-
nal with him? 
Was there any creative imagination 
in the design of the project? 
Di d the student suggest ways or 
means to further extend his pro-
ject~ 
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Per cent 
Yes NO 
96 4 
9 91 
100 
91 9 
75 25 
91 9 
65 35 
82 18 
96 4 
75 25 
TABLE XXI 
STATEMENTS ON STUDENT CHARACTERI STICS FROM 
PART III OF TEACHERS' QUESTIONNAIRE 
4 - Excellent 3 - Good 2 - Fair 1 - Poor 
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Statement 
Number Statement 
Per cent 
47 
48 
49 
50 
51 
52 
53 
54 
4 3 . 2 1 
To what degree did the student 
exhibit an understanding of the 
scientific principles involved 75 25 
in his project? 
To what degree was student able 
to interpret the data he 62 35 
collected for his project? 
To what degree did student 
possess skill in using 60 33 
scientific instruments? 
To what degree did student 
exhibit ability in solving 
his problem? 
To what degree did student 
exhibit a new interest in 
science? 
To what degree did student 
show ingenuity and resource-
fulness in overcoming 
obstacles? 
To what degree did student 
make accurate observation? 
To what degree was the student 
able to distinguish between 
significant and insignificant 
results? 
45 49 
40 31 
67 29 
60 31 
45 49 
3 -
7 -
6 
22 7 
4 
9 
6 
The instruction given the teachers for the information 
in Table XXI was to encircle the number at the right of the 
question, 4 - 3 - 2 - 1, that gave the best answer. As a 
check to see how the teachers rated these statements, if 
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you combine the good and excellent answe:r5~ fours and 
threes, the favorable answers have a percentage range 
from seventy-one on statement 51 to one hundred on. 
statement 47o 
Table XIII represents a summary of student charac-
teristics identified by teacher- sponsorso 
TABLE XXII 
SUMMARY OF CHARACTERISTICS IDENTIFIED BY TEACHERS 
Characteristic Rating Char acteristic Rating 
Pleasing Medium Intellectual Medium personality honesty 
Abundant Medium Dependable Medium vitality Poise Medium 
Tactful Medium Creative Medium 
Careful Medium Cooperative Medium 
Persistent High Showmanship Medium 
Courteous Medium. Originality High 
Open mindedness High Manual. 
Ability to do dexterity High 
critical thinking High Mental acu.i ty High 
Ability to see High relationship 
--
. 
High - 80% agreed Medium - 55 - 79% agreed 
The following chracteris'tic s listed in Table XXII 
were derived from the fo l lowing responses of the teachers: 
Open mindednesso 
Abi lity to do 
critical. thinkingo 
Ability to see 
relationship a 
Statements 38, 39 9 
40, 41, and 42o Part II 
Statements 48~ 50, 53 9 
and 54o Part III 
Originality 
Manual dexterity 
Mental acuity 
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Statements 45, 46, and 
35. Part II 
Statement 22, 33. Part II 
Statement 52. Part III 
43. Part II 
AREAS FOR JUDGING PROJECTS 
The teachers were also asked to rate the areas that 
science fairs usually used in judging science fair projects.3/ 
The same instructions were given to the teachers as 
were given to the judges: Arrange the areas in the order 
of importance as you think they should be. Give to each a 
per cent rating. (Total rating should be 100%) Omit or 
add any areas as you ~ fit. 
The term "weight" as used in Table XXII I represents 
the per cent of the total score that teachers believed the 
projects should receive for this particular feature. The 
numbers listed are median values of ratings teachers gave 
areas. 
TABLE XXIII 
AREAS USED IN JUDGING PROJECTS AS RATED BY TEACHER- SPONSORS 
Area 
1. Scientific method used in solving problem. 
2. Originality of concepto 
3. Thoroughness. 
4. Ingenuity of construction, technical skill 
and workmanship. 
5o Advancement in science for contestanta 
6. Dramatic valueg 
7. Social implications. 
2) See page 39. 
Weight 
23 
23 
17 
15 
15 
4 
3 
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Scientific method and originality of concept are given 
equal rating when median values are used, but the mean value 
for scientifi c method was actually a little larger than 
originality of concepto Ingenuity of construction was rated 
slightly higher than advancement in science for contestant. 
If we compare the rating and weight as given by the 
teachers to the rating and weight assigned i n some science 
fairs, we will not see the close correlation we saw when we 
compared the j udges' rating with the ratings used in some 
science fairs. Table XXIV gives this comparison. 
TABLE XXIV 
COMPARISON OF TEACHERS 9 RATING AND SCIENCE FAIRS 9 RATING 
OF JUDGING-AREAS 
Area Weight from Teachers 
l 23 
2 23 
3 17 
4 15 
5 15 
6 4 
7 3 
Area 
l 
5 
4 
3 
2 
7 
6 
Weight from Fairs 
30 
10 
10 
20 
20 
5 
5 
The rank order correlation between the teachers' rating 
and the Fairs' rating is .69g and the weight correlation is 
4/ 
.65. -
47 Appendix Mo 
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Table XXV gives the comparison between teachers' rating 
and judges ratingo The rank order correlation is .67, and 
the weight correlation is o72o 
TABLE XXV 
COMPARISON BETWEEN TEACHERS' RATING AND JUDGES' RATING OF 
JUDGING-AREAS 
Areas Weight from Teachers Areas Weight from Judges 
l 23 l 25 
2 23 3 15 
3 17 5 10 
4 15 4 15 
5 15 2 25 
6 4 6 5 
7 3 7 5 
The areas for judging projects where the teachers and 
sqience fair judges differ the most are: (l) advancement 
in science for the contestantf and (2) originality of con-
cept o The teachers seem to believe that originality of 
concept is more important than how much the student has 
advanced mentally and in interest in research as a result 
of the work done on the project o A reversing of the rank 
of the s e two areas by teachers or judges would give almost 
perfect rank order correlationo 
61 
CHARACTERISTICS OF PROJECTS AS RATED BY TEACHERS 
The same set of twenty-two criteria that was submitted 
to the judges as characteristics of winning physics projects 
was also submitted to the teachers with the same instructions 
for ratingo Table XXVI gives a summary of the teachers' 
responseso 
TABLE XXVI 
CRITERIA FOR WINNING PH YSICS PROJECTS 
(As rated by teachers) 
Statement Statement Number 
1 Original ideas are evident o 
2 New method usedo 
3 Equipment developed by studento 
4 Reasonable conclusions reachedo 
5 Shows ingenuity in use of 
materialso 
6 Shows ingenuity in the use of 
ideaso 
7 Full , clear story given of 
problema 
8 Neato 
9 Sturdiness of constructiono 
10 Has practical applicationo 
11 Ability to attract attentiono 
12 Actually workso 
13 Valid o (Actually does what it 
is supposed to do) 
14 Import ant to the welfare of man 
and societyo 
15 Has saf ety featureso 
16 Orderly arrangedo 
17 Gives evidence of persistent 
study and efforto 
18 Shows accuracy of observationo 
19 Has gimmicks to attract 
attenti ono 
20 Shows careful and thorough 
planningo 
21 Shows l ogical thinkingo 
22 Has complete record of datao 
Per cent 
4 3 2 
62 17 21 
24 32 44 
35 21 44 
62 32 6 
44 44 12 
56 40 4 
62 32 6 
44 32 24 
40 28 32 
16 21 48 
24 28 40 
43 14 43 
62 24 14 
12 16 64 
33 25 37 
40 35 20 
51 28 21 
56 35 9 
5 12 35 
60 40 -
68 16 16 
64 16 20 . 
1 
-
-
-
-
-
-
-
-
-
-
8 
-
-
8 
5 
5 
-
-
48 
-
-
-
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Using the frequencies and weight values, a score was 
obtained for each criteriono These weighted scores allowed 
the criteria to be ranked as shown in Table XXVIIo 
TABLE XXVII 
HOW TEACHERS RANKED CRITERIA FOR EXCELLENT 
PHYSICS PROJECTS 
Rank Criterion Score Rank Criterion Number Number 
1 17 201 12 8 
2 20 198 13 16 
3 4 196 14 9 
4 7 196 15 12 
5 6 194 16 3 
6 21 193 17 15 
7 13 191 18 2 
8 18 191 19 10 
9 22 189 20 11 
10 1 186 21 14 
11 5 182 22 19 
Score 
176 
170 
169 
163 
159 
157 
154 
148 
146 
129 
97 
The mean value for the scores in Table XXVII is 172o 
Approximately two-thirds5/ of the teachers agreed on the 
first twelve criteriao Criterion 8 with a score of 176 
was the cut-off point for selection of criteria of excel-
lence for physics projectso 
The first ten criteria chosen by the judges are 
included in the first ten criteria chosen by the teacherso 
· A comparison of the rank order of the first ten criteria 
is shown in Table XXVIIIo 
~ See Appendix Lo . 
TABLE XXVIII 
COMPARISON OF THE RANK OF THE FIRS.T TEN PROJECT 
CRITERIA GIVEN BY JUDGES & TEACHERS 
C~erion As Ranked by As Ranked 
ber Teachers Judges 
17 1 6 
20 2 3 
4 3 2 
7 4 1 
6 5 8 
21 6 7 
13 7 9 
18 8 4 
22 9 10 
1 10 5 
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by 
The rank order correlation for the ratings as shown 
in Table XXVIII is o50o A correlation ratio of this size 
suggests that there may be significant differences between 
the scores of the judges and the scores of the teachers on 
each itemo A comparison was made to see if there are sig-
nificant differences between the mean scores on each item. 
Table XXIX contains the data that were calculated to 
test the significance of the mean difference between items · 
as ranked by judges and teacherso An illustration of this 
calculation is shown in Appendix N. 
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TABLE XXIX 
COMPARISON OF THE MEAN DIFFERENCES OF FIRST TEN CRITERIA 
RANKED BY T~ACHERS AND JUDGES 
Item xt x. XD f1'2 
2 ern CR 
. t 0'· m 
17 3o65 3o49 ol6 c.25 o39 ol04 lo53 
20 3,60 3o 51 o09 o24 o31 o097 .. 92 
4 3.57 3o51 ,06 o38 o31 ol09 o55 
7 3o57 3o24 o32 ,38 ~:· o58 ,128 2,5* 
6 3o53 3ol5 o38 o30 2oll o20 1 .. 9** 
21 3o51 3o52 ,01 .57 o21 ,117 ,08 
13 3o47 3o43 .04 o31 ,28 .103 o35 
18 3.47 3o44 .03 o38 o36 ,113 o27 
22 3o44 3.31 ol3 0 6'9 ,52 ol45 ,go 
1 3o38 3 .. 16 ,22 ,65 o75 ,202 lo09 
* Very significant Cl%) ** Only slightly si~ificant 
(Greater than 5%) 
Xt Mean score given item by teachers, 
Xj -Mean socre given item by judgeso 
XD - Mean of the difference, 
a{ - Standard deviation squarel'l (variance) of teachers' scores 
2 ~j - Standard deviation of judgcs 0 scores, 
(j"D - Standard error of difference between meanso 
m 
CR - Critical ratio 
= xD..fiDm 
Item 7 shows a very significant difference between the 
mean s core given by teachers and mean s core given by judgeso 
The only other item where the answers differed to any 
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significant degree was item 6. Only in item 7 can we 
safely say that the difference is not due to chance. On 
a whole, for the first ten items, the teachers and judges 
were statistically consistent in scoring the criteriao 
CRITERIA SELECTED FOR JURY 
The first twelve criteria selected by teachers and 
judges were combined to form a list of fourteen itemso As 
a check on the reliability of the selection of these two 
groups, four criteria were picked at random from the remain-
ing eight and were added to the list. This list of eighteen 
criteria was submitted to the jury of experts for rating 
and criticism. 
A copy of the cover letter in Appendix E and a copy of 
the rating sheet in Appendix F were sent to twenty-five 
college physics teachers, who constituted the jury. Nine-
teen of the t wenty- five jurors returned their rat ing sheets. 
The following instructions are found on the rating 
sheet: PLEASE EVALUATE THE FOLLOWING CHARACTERISTICS AS 
CRITERIA FOR WINNING PROJECTS IN PHYSICS. This l ist repre-
sents a set of factors that science fair judges and teacher-
sponsors agree are essential for excellent physics projects. 
PLEASE CIRCLE THE NUMBER AT THE RIGHT THAT GIVES THE BEST 
ANSWER. 
6 - Agree unequivocally 
5 - Agree substantially 
4 - Tend to agree 
3 - Tend to disagree 
2 - Disagree substantially 
1 - Disagree unequivocally 
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Table XXX contains a summary of how the jury rated 
the list of eighteen criteriao 
TABLE XXX 
RATING OF. CRITERIA FOR EXCELLENT PHYSICS PROJEC'rS BY 
COLLEGE PHYSICS TEACHERS (JURY) 
lo 
Criterion 
Shows careful and thorough plan-
ningo 
6 5 4 3 2 1 
17 2 
Shows logical thinkingo 18 1 
Actually does what it is supposed 
to doo (Discovers , illustrates 9 
demonstrates, develops, - a prin- 14 5 
ciple of physics) 
4o Reasonable conclusions reachedo 
5o Shows accuracy of observationo 
6o Gives evidence of persistent 
10 ~ 
llo 
fl2o 
study and efforto 
Has complete record of datao 
Gives a full~ clear story of 
problemo 
Shows ingenuity in the use of 
ideaso 
Has practical applicationo* 
Actually workso* 
Shows ingenuity in the use of 
material so 
~3 o Equipment developed by studento 
14 o New method used o 
15 o Original ideas are evidento 
~6o Ability to attract attentiono* 
D,.7o Neato 
18o Orderly arrangedo* 
14 3 2 - - -
12 3 4 - - -
9 7 3 ~ ~ -
4 1.1 
5 12 
10 5 
1 
6 8 
3 5 
4 
2 
4 
6 
5 
7 4 
2 10 
4 5 10 ~ - = 
3 4 7 5 = = 
7 6 6 - = ~ 
1 2 4 7 2 3 
8 8 3 - = ~ 
8 9 2 = ~ ~ 
* Items added to fourteen selected by Judges and Teachers. (See page 65) 
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Twenty per cent or more of the jurors disagreed with 
items ten, twelve, fourteen, and sixteen, as criteria of 
excellence for physics projectso Item 12 was ranked eleventh 
by the teachers and ·thirteenth by the judgeso Item 14 was 
ranked eighteenth by the teachers and twelfth by the judgeso 
Item eleven~ actually works~ was ranked fifteenth by both 
teachers and judges 9 and item eighteen was ranked thirteenth 
by t eachers and eighteenth by the judgeso A summary of how 
the jury ranked the criteria is given in Table XXXIo 
(See sample calculation of score in Appendix Lo) 
TABLE XXXI 
RANKING OF CRITERIA FOR EXCELLENT PHYSICS PROJECTS BY JURY 
WITH SCORES 
Rank Criterion Score Rank Criterion Score 
1 2 113 10 8 98 
2 1 112 11 11* 98 
3 3 109 12 15 96 
4 4 107 13 7 95 
5 5 103 14 13 89 
6 6 101 15 12 83 
7 9 101 16 14 81 
8 18* 101 17 16* 60 
9 17 100 18 10* 43 
* Criteria added to ones selected by teachers and judgeso 
Practically all of the jurors in their comments associ-
ated criterion 18, orderly arranged, with criterion 17 9 
·neat 9 and criterion 1 9 shows careful and thorough Qlanningo 
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The reliability of the jurors was checked using the 
method of analysis of variance and Hoyt's formulao 6/ The 
data used are given in Table XXXIIo 
TABLE XXXII 
HOW EACH JUROR RATED CRITERIA FOR EXCELLENT PROJECTS 
Criterion 
~ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
~ 6 6 6 5 5 6 4 6 6 1 5 4 5 4 4 3 5 5 
tb 6 6 5 6 6 5 6 5 6 5 5 4 6 5 5 4 4 4 
c 6 6 5 5 5 5 5 5 5 4 5 5 4 4 4 3 5 5 
d 5 6 5 6 6 6 5 5 5 4 5 5 4 5 5 4 5 5 
e 6 6 6 6 4 4 5 5 6 1 6 4 4 4 6 3 6 6 
f 6 6 6 4 6 4 5 5 6 1 4 3 4 3 4 3 6 5 
g 6 6 6 6 4 5 5 5 4 1 6 3 4 3 4 2 4 6 
h 6 6 6 6 6 6 6 6 6 1 6 6 5 5 6 6 6 6 
i 6 6 6 6 6 6 6 6 6 2 6 6 6 6 6 1 6 6 
j 6 6 5 4 4 6 6 4 5 1 4 5 5 4 5 1 5 5 
K: 6 6 6 6 6 6 5 6 5 4 5 5 6 4 5 5 6 6 
~ 6 6 6 6 6 4 5 5 6 4 6 6 4 4 4 4 5 5 
m 5 5 6 5 4 5 4 4 4 4 6 4 4 3 4 5 5 6 
n 6 6 6 6 6 6 5 6 6 2 6 4 5 4 6 2 6 6 
0 6 6 5 6 6 5 5 5 6 1 5 5 4 6 6 1 4 4 
tp 6 6 6 6 5 5 5 5 6 4 6 3 5 5 6 4 5 5 
lq 6 6 6 6 6 6 4 5 5 ., 4 4 6 6 6 3 5 6 J. 
~ 6 6 6 6 6 6 5 5 4 1 4 3 4 3 5 3 6 5 
s 6 6 6 6 6 5 4 5 4 1 4 4 4 3 5 3 6 5 
' ~--__.b_,.7 Palmer Oo Johnson, Statistical Methods in 
Res~archo (New York~ Prentice Hall 9 Inco, 1949), Po 134o 
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Forty-two per cent of the jurors chose the extreme 
positive answer on the criteria, and only ten per cent dis-
agreed with four of the criteriao 
Using the data in Table XXXII, the sums of the scores 
horizontally (for Jurors) and vertically (for criteria) were 
obtainedo The total sum of squares was broken into three 
components: 
(1) among jurors, 
(2) among criteria, and 
(3) residual or erroro 
Table XXXIII is the analysis of variance results that was 
obtainedo 
TABLE XXXIII 
ANALYSIS OF VARIANCE TABLE SHOWING THE RESULTS OF 
SCORES GIVEN CRITERIA FOR PHYSICS PROJECTS BY 
COLLEGE PHYSICS TEACHERS (Jury) 
Source of Sum of Degrees of Mean F* Variation Squares Freedom Square 
Among 28o5 18 lo58 3 Judges 
Among 286o93 17 16o88 32 Criteria 
Residual 16lo4 306 ,528 
Totals 476o83 341 
* F is the variance ratio 
The values of F for jurors and criteria are large 
enough to assure the heterogeneity of both jurors and 
criteriao 
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/ ms. - ms 
Using Hoyt's formula7 rtt = . J e the 
ms. 
J 
reliability of the average rating of the jurors was found 
to be .67o In the formula 
rtt = reliability coefficient 
= mean square for jurors msj 
mse = residual mean square 
Using the relationship 
reliability between pairs of 
In this formula 
rt = Fe+ (c - 1) 
jurors was found 
rt = reliability between pairs of jurors 
Fe = F~value for criteria 
c = degrees of freedom for criteria 
the 
to be .65o 
The reliability coefficients determined above can be 
interpreted as meaning t hat in repeated experiments under 
the same conditions it could be expected that approximately 
seven out of ten jurors would give similar responseso 
The average s cores given the eighteen criteria listed 
on the juryQs rating sheet by teachers, judges, and jurors 
are shown in Table XXXIVo 
7/ J Jm on, .2£ o cit o , p o 13 4 
.. ~ 0 
4 o 
s. 
9o 
lOo 
ll o 
12 . 
13 . 
14. 
15 o 
16. 
17o 
18. 
TABIJE XXXIV 
AVERAGE SCORES GIVEN CRITERIA BY TEACHERS, 
S'CIENCE FAIR J'lJ])GES AND JURORS 
Criteri on Teachers' Judges' 
Shows careful and 
thorough planning. 
Shows logical 
t hinking. 
Reasonable conclu-
sions reached. 
Actually does what 
it is supposed to do o 
Gives evidence of per-
sistent study and 
effort . 
Shows accuracy of 
observation. 
Shows ingenuity in 
use of ideas . 
Gives full , clear 
story of problem. 
Has complete record 
of data . 
Original ideas are 
evident. 
Neato 
Actually works . 
Orderly arranged . 
Equipment developed 
by student . 
Shows ingenuity in 
use of materials. 
Ne method used . 
Ability to attract 
attention. 
Has practical 
application. 
Score Score 
3.51 
3o47 
3.53 
3o44 
3. 38 
3.20 
2.96 
3.09 
2.89 
3.31 
2 .80 
2.66 
2.69 
3o43 
3.44 
3ol5 
3.16 
2.54 
2.68 
2.52 
3 .. 05 
2.81 
3 .. 00 
2.67 
2.87 
Jurors' 
Score 
3.82 
3.54 
3.62 
3.56 
3o34 
3.47 
3.50 
3.57 
3.54 
3.12 
2.91 
2.84 
2.1.0 
1.51 
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The factors, ability to attract attention and has 
Eractical aEElication, were rejected by teachers, judges, 
and jurors o The factors, actu,ally works, shows ingenuity 
in the use of materials 9 and ~ method used were rejected 
by two of the three groupso 
CHAPTER IV 
FINDINGS AND CONCLUSIONS 
The purpose of this study was (1) to determine a set 
of criteria of excellence that are characteristic of win-
ning physics projects at recent science fairs, and (2) to 
identify some characteristics of student winners. 
The criteria for excellent physics projects were 
determined by responses from (1) teacher-sponsors, (2) 
science fair judges, and (3) a jury of experts, college 
physics teachers with experience in science fair judging. 
A list of physics projects that had been winners at 
recent regional and state science fairs was compiled. It 
it hoped that this group of projects will be helpful to 
physics teachers and physical science students as a point 
of departure for their project work for classroom work and 
s cience fairso 
The characteristics of the student winners were 
derived from responses of teachers who had sponsored the 
students (student advisors) in the production of their 
projects and science fair judges who evaluated the projects. 
Data supplied by the judges indicated that the exhibitor's 
characteri stics were judged along wi th the finished product. 
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CRITERIA OF EXCELLENCE FOR PHYSICS PROJECTS 
In this study the following list of criteria of 
excellence for science fair projects in physics were 
selected by a random sample' of teacher-sponsors and science 
fair judges, and agreed upon by a group of experienced 
college physics teachers who have judged at science fairs. 
NECESSARY FACTORS FOR EXCELLENT PHYSICS PROJECTS 
1. Shows careful and thorough planning. 
2. Shows logical thinking. 
3. Reasonable conclusions reached. 
4. Actually does what it is supposed to do. 
(Discovers, illustrates, demonstrates, 
develops, - a principle of physics) 
5. Shows accuracy of observation. 
·6. Shows ingenuity in the use of ideas. 
7. Gives full, clear story of problem. 
8. Has complete record of data. 
9. Original ideas are evident. 
HIGHLY DESIRABLE CHARACTERISTICS 
1. The pro j ect is neat. 
2. It actually works. 
3. It is orderly arranged. 
4. Equipment developed by student. 
These characteristics seem to fall under four general 
headings: 
Research and Scientific Thought, 
Independent Creative Ability, 
Clarity and Thoroughness, 
Skill, 
and may be grouped in the following manner: 
Research and Scientific Thought 
Shows careful and thorough planning. 
(Neat and orderly arranged) 
Shows logical thinking. 
Reasonable conclusions reached. 
Actually does what it is supposed to do. 
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Gives evidence of persistent study and effort. 
Shows accuracy of observation. 
Independent Creative Ability 
Shows ingenuity in the use of ideas. 
Original ideas are evident. 
Clarity and Thoroughness 
Skill 
Gives full, clear story of problem. 
Has complete record of data. 
Actually works. 
Equipment developed by student. 
There are certain physical characteristics that cannot 
be cverlooked when preparing projects for fair exhibitions. 
Most science fairs have rules and regulations as to size, 
sturdiness of construction, and safety factors for benefit 
of exhibitors and viewers. 
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It seems to be apparent from this study that for the 
production of excellent projects in physics, the student 
need not concern himself too much with the topic or title 
of his project. Once the problem has been selected from 
some field of physics, his 'first step is that of careful 
and thorough planning of what he wants to do, then, using 
the criteria that have been determined as a guide, proceed 
to solve his problem. It should be remembered that there 
is no "one way" in solving problems, but with this set of 
standards of excellence as a coherent framework, the stu-
dent can lay out his own attack, follow up his decisions, 
draw conclusions, and test them realistically. 
CHARACTERISTICS OF STUDENTS 
The following list represents characteristics or 
traits that teacher-sponsors and science fair judges 
indicated they believed were evident in students who pro-
duced winning physics projects at recent science fairs. 
Definitions or descriptions of these characteristics are 
given in Appendix Po 
Ability to do critical thinking. 
Ability to see relationshipso 
Careful (accurate)o 
Co-operative. 
Courteouso 
Creativeo 
Dependableo 
Enthusiastic (scientific intere.st). 
Intellectual honestyo 
Manual DeKterityo 
Mental Acuityo 
Neat (orderly). 
Open-mindednesso 
Originality. 
Persistence. 
Pleasing Personality. 
Poise. 
Showmanship. 
Suspended Judgment. 
Tactful. 
Use of Good English (fluent)o 
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It appears from this study that students who have pro-
duced winning projects in physics at recent science fairs 
had the ability t o do critical thinking,1/and seemingly 
had the power of judging wisely and correctly. Generally, 
they used good English, but were not necessarily students 
who ranked high scholastically in their classes. 
These students had an abundant vitality, performed 
activities with attention and careo They were polite, co-
operative, dependable, showed originality, and were above 
average in manual dexterity. 
1/ See page 27 of this study. 
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The data collected seemed to indicate that these 
students did not become disturbed easily, had pleasing 
personalities, and above all, were steadfast in the pur-
suit of their objectives. They worked long and hard, were 
not easily discouraged, and usually produced new refine-
ments in technique for the improvement of their projects. 
This description of students who have been success-
ful in producing winning physics projects at state and 
regional science fairs is in close agreement with descrip-
tions of the science talented student and matured scientist 
quoted in the literature. 2/ The evidence here seems to indi-
cate that there are certain characteristics that teachers 
can use to identify students with special talents in science. 
LIMITATIONS 
In this study only teacher-sponsors who had supervised 
students with first-place winning projects were used. By 
using second and third place winners a larger sampling 
could be obtainedo 
Questions asked of student-winners should add much more 
valuable information and materially substantiate the find-
ings of this s t udy. 
2/ See page 4 of this study. 
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The areas of evaluation and the criteria for excellent 
physics projects should be used by an impartial team of 
judges to check physics projects at an organized science 
fair and the ratings compared with the ratings of the 
regular judging teams. 
SUGGESTIONS FOR FURTHER STUDY 
An investigation of the following areas seems to be 
needed at this time. 
1. To d'etermine the facilities (equipment, material, 
space, and other services) needed for project work 
in science classrooms. 
2. To determine the best way to use projects in the 
teaching of physics in our high schools. 
3. To determine the possibility of the use of "Science 
Fairs" in adult education. 
4. To determine the attitudes of superintendents and 
high school principals toward science fairs. 
5. To determine what teachers think of science fairs. 
6. To determine how effective the project method of 
teaching science is in high and elementary schools. 
7. To determine the attitudes of junior and senior 
high school stud~nts toward science fairs. 
8. To determine how well science fair projects 
motivate students toward science. 
9. To determine how much a student learns about a 
subject when he does a science fair project. 
10. To determine what generally accepted objectives of 
science education can be expected from the use of 
science projects. 
B[BLJ:OGRAPHY 
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APPENDIX A 
Dear 
23 Tavern Road 
Boston 15, Mass. 
86 
Under the direction of Dr. John G. Read of the 
School of Educationp Bos-ton University, I am doing some 
research on the criteria of excellence for science fair 
projects. It may be thatp as results of this studv, 
Science Fairs may get better projects, more boys and 
girls may participate, and a more uniform. system -'I judging may be adopted. 
I plan to send questionnaires to teacher-sponsors 
and Science Fair judges for some information. At the 
present time, I am interested in analyzing projects of 
recent Fairs and standards used for judging. Will you 
please supply me with the following information? 
1. Catalogues of your recent Science Fairs. 
2. A list of student winners. 
3o A list of sponsors of the winners and the 
schools they represent. 
4. A list of judges with their addresses. 
5o A judge rating sheet. 
If this information is in your catalagues 9 please indicate 
winners. 
Please ~eel free to make any suggestions or 
comments that might help me with this study. If you are 
interested in my · findings 9 I will be happy to send you 
a copy. 
Sincerely yours, 
APPENDIX B 
Dear 
23 Tavern Road 
Boston 15 9 Masso 
Under the di.recti.on of Dr o John Go Read 9 School 
of Education , Boston Uni varsity 9 I am making a s ·tu.dy 
of the criteria of excellence for Science Fair projec t s 
in physics . As results of t his study I hope tog 
(1) 
(2) 
( 3) 
De termine a set of s andards t hat are char-
acteristic of winni.ng physi.c s projects o 
Identify some char acteristics of students 
who have 'been winners with physics projec ts 
a t recent state and regional Science Fairso 
Provide a gu.ide t hat wi.ll be helpful t o 
students and t eachers in preparing better 
physics projec t s for Science Fai.rs o 
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The enclosed ques · ionnaire calls for some fac s 
you. can supply t hat will be of grea help in t his stu.dyo 
Please fe el free o make any suggestions 9 comments or 
other reac ions ,ha you m.ay have · o such a s udyo 
I hope you will consider · ,his project worthy of 
cooperation 9 and will return he c ompleted questionnaire 
as soon as possi.ble o Any inf r ma ion you .an supply will 
be grea 'ly appreciatedo 
Sincerely yoursp 
G?c ~.u~ 
RoAo Woods 
A RESEARCH STUDY 
OF THE 88 
STANDARDS OF EXCELLENCE FOR SCIENCE FAIR PROJECTS IN PHY~ lCS 
lo What 
1959 
AND SOME CHARACTERISTICS OF STUDENT WINNERS 
APPENDIX <.r 
Approved~ 
SCHOOL OF EDUCATION 
Ebston University · 
year(s) were you. a judge 
1958 1957 1956 
at a Science 
1955 
ROY Ao WOODS 
23 Tavern Road 
Boston 15~ Masso 
Fair? 
2o How many Scienc e Fairs haYe you judged? 5 4 3 2 1 More than 
3· Would you judge another Science Fair? 
4o Are Scienc e Fairs worth whi.1e? 
5o ShoulcW all judges use the same standards in judging? 
6o Did you judge projects in all categories? 
7o Should all judges use the same kind of score cards? 
Bo Should judges interview prospective winners before 
giving a final score? 
9o Does showmanship win points for contestants? 
Oo Does poise win points for contestan s? 
1. Are projects on timely topic s more likel y t o win for 
a contestant than other topics? (Elf timely is meant 
topics very much in the headlines)o 
2o Does the title of t he project help he student win? 
3o Are judges interest ed in where t he s tudent got his 
information? 
4o Do you prefer crude work that is original to polished 
exhibits that are not original? 
5o Shoul d a contestant be familiar wi ·th related facts 9 
theories and experiments connec· ed with his project? 
6o Do gimmicks used to attract a ttention win points? 
7o Do you prefer a score card with only a few general 
areas for scoring? 
Yes No 
Yes No 
Yes . No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
5 
18. 
19. 
20. 
Do you prefer a saore card with a large number of items 89 
to cheak for each exhibit? Yes 
Does the aontestant's ability to use good English 
increase his chanae of winning? Yes 
Does the contestant's personality count in his total 
score? Yes 
FROM YOUR EXPERIENCE I AM SURE THERE ARE OTHER FACTORS 
THAT HELP CONTESTANTS WIN POINTS. PLEASE MAKE ANY 
SUGGESTIONS IN THE SPACE BELOW. 
No 
No 
lfo 
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HOW DO YOU RATE THE FOLLOWING CONTESTANT CHARACTERISTICS? 
Please circle ·the number at the right that gives the best 
answer to statements belowo 
4 ~ Very high 3 - High 2 - Low 1 - Very low 
1. How well the student understands t he so:ientific 
principles involved in his project -
2 o How well student was able to in·terpret data he 
had collected -
3o Abil ity of student to manipulate his equipment -
4. Degree to which student applied scientific method 
in solving his problem -
5o Interest and enthusiasm. exhibited by student -
6. Ingenuity and resou:rce;fu.lne ss of the student 
in answering questions con erning project -
7o Ability of student in making accurate observations 
8 ., Ability of the student to di.stinguish between 
significant and insignifi.cru1· results = 
------·--
------------
4 3 2 
4 '3 2 
4 3 2 
4 3 2 
4 3 2 
4 3 2 
4 3 2 
4 3 2 
1 
... 
1 
1 
1 
1 
1 
1 
1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
r 
A score card uaed for judging at some Science Fairs 
has the following areas listed' 
A. Scientific method used in solving problem. 
B. Advancement in science for the contestant. 
c. Ingenuity of construction, technical skill 
and workmanship. 
D. Thoroughness. 
E. Originality of concept. 
F. Social implications. 
G. Dramatic value. 
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Arrange the letters preceding the areas liste4 (or any 
you may add) in the order of importance as you think 
they should be. Give to each a percent rating. (Total 
rating should be 100%). Omit or add areas as you see fit. 
H. 
I. 
J. 
K. 
Example: 
L 15% 
1. 1. 
2. 2. 
3. 3. 
4. 4. 
5. 5. 
6. 6. 
7. 7. 
8. s. 
9. 9. 
10. 10. 
11. 11. 
100% 
PLEASE EVALUATE THE FOLLOWING CHARACTERISTICS AS CRITERIA 
FOR WINNING PROJECTS IN PHYSICS 
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This list is not considered to be all~inclusive o Pl ease add 
any other factors you consider impor t ant o 
- Very important 3 ~ Essential 2 - De sir able 1 - Not necessary 
Origi nal ideas are e'Vident o 
New me thod usedo 
Equipment developed by student o 
Rea sonable conclusions reached . 
Shows i ngenuity in use of ma t erials o 
Shews ingenuity i n u se of i deas o 
Full , clear s tory given of probl emo 
Neat . 
Stur diness of construcrtiono 
as practical application. 
bility to attract attention. 
A.crtually works o 
~alido (Actually does what it i s supposed to doo) 
mportant to the welfare of man and s ocietyo 
as safety features o 
Orderly arrangedo 
Gives evidence of persi.s·tent study and efforto 
hows acc;uracy of observationo 
ias gimmdcks to attract attentiono 
howe careful and thorough planningo 
logical think.ingo 
as complete record o:f datao 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
A RESEARCH STUDY 
OF THE 
93 
STANDARDS OF EXCELLENCE FOR SCIENCE FAIR PROJECTS IN PHY~lCS 
AND SOME CHARACTERISTICS OF STUDENT WINNERS 
APPENDIX D 
Approved: RO!" A. WOODS 
SCHOOL OF EDUCATION 
Boston University 
23 Tavern Road 
Boston 15, Mass. 
Part I 
i. Giye the name of a Physics Project you sponsored that has been 
a first place winner at a Science Fair. 
2. Gi~ the name of the Science Fair where Project was entered. 
3. Who suggested the project? Sponsor __ Student ___ Other. 
4. Where did the idea originate? Book Magazine ~-- Comic 
Television Your research Classroom work. 
---
5. For a winning project the student should have what aoademio standing 
in his class? Upper 10% Upper 20% __ Upper 50% 
Doesn't matter. --
6. Where did student get help? __ School library __ City library 
_ Sponsor __ Local scientist Local technician. 
1. How much time did student spend on project? 
Total. ------- Weekly 
-----
8. What member of student's family gave him help? __ Father 
Mother ~other Sister Other. 
9. Whdch of the following traits were evident in student? 
Pleasing personality Poise 
__ Cooperative 
__ Abundant vitality 
__ Superstitious 
Int.ellectual honesty 
__ Dependable 
Persistent 
Creative 
____ Showmanship 
Cou.rteous 
Tactful 
Timid 
Careful 
Part II 
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~o. Did you know the areas used in scoring projects at Science 
Fairs when you sponaored this project? Yea No 
11. Was student aware of areas used in scoring project? 
12. Was the keeping of an orderly, up-to-date notebook 
helpful to student? 
13. Did the student's notebook help you as sponsor? 
14. Is it necessary for the student to be an honor 
student to do a winning project? 
15. Was the student enrolled in a physics course at the 
time he was doing his project? 
16. Bad the student completed a course in physics? 
17. Had the student completed a course in General Science? 
18. Was the student aware of the science principle(s) 
in~lved in his project? 
(a) At the beginning of his project. 
(b) Before he had completed his project. 
(c) After completing his project. 
19. Did the student really enjoy doing his project? 
20. Did the student have a workshop available? 
(a) At home. 
(b) At school. 
(c) Some other place. 
21. Did the student write for information? 
22. Did the student use workshop tools effectively? 
23. Did you supply a suggestive list of projects? 
24. Did the student become discouraged before completing 
project? 
25. Did the student do some work on the project each day? 
26. Was it necessary to prod the student to get the project 
completed? 
27. Was the student interested in the general field of 
Physical Science? 
28. Was the s tudent's interes t primarily i n a field other 
than the Phys i cal Sciences? 
Yes No 
Yes No 
Yes 1lo 
Yes No 
Yes No 
Yea No 
Yea No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yea No 
Yea No 
Yes No 
Yes No 
Yes No 
Yes; No 
Yes No 
Yes No 
29. Did the student know the history of his problem? 
30. Was the project durable? 
31. Did the project have safety features? 
32. Did the student use any commerical equipment in his 
project? 
33. Did the student make his equipment? 
34. Was the project a combination of home-made and 
commerical equipment? 
35. Was the student's solution original with him? (Not 
necessarily original in scientific sense) 
36. Were "Judges" consistent in judging the project? 
37. Did the limiting of the physical size of the project 
create any additional problems to be solved? 
38. Did the student make accurate observations? 
39. Did the student draw conclusions not supported by data? 
40. Did the student show ingenuity and resourcefulness in 
overcoming obstacles? 
~1. Did the student believe any improvement could be made 
in the method of solution of the problem? 
~2. Did the student believe any improvement could be made 
in the equipment us ed in his project? 
~ 3. Did the student show i ngenuity and resourcefulness 
in improving equipment he used? 
~4. Was there any evidence of a new interest in science? 
5. Was there any creative imagination in the design of 
the project? 
6. Did the student suggest ways or means to further 
extend the project? 
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Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes ~J o 
Part III 
PLEASE CIRCLE THE NUMBER AT THE RIGHT THAT GIVES 
THE BEST ANSWER TO THE QUESTIONS BELOW. 
4 - Excellent 3 - Good 2 - Fair 1 - Poor 
47. To what degree did the student exhibit an understanding 
of the scientific principles involved in his project? 
48. To what degree was student able to interpret the data 
he collected for his project? 
49. To what degree did student possess skill in using 
scientific equipment? 
50. To what degree did student exhib-it ability to apply 
scientific methods in solving his problems? 
51. To what degree did the student exhibit a new interest 
in science? 
52. To what degree did student show ingenuity and 
resourcefulness in overcoming obstacles? 
53. To what degree did student make accurate observations 
54. To what degree was the student able to distinguish 
between significant and insignificant results? 
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4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
. 
A score aard used for judging at some Science Faira 97 
has the following areas liste4a 
A. Seientifia method used in solving problem. 
B. Advancement in science for the contestant. 
c. Ingenuity of construction, technical skill 
and workmanship. 
D. Thoroughness. 
E. Originality of concept. 
F. Social implications. 
G. Dramatic value. 
Arrange the letters preceding the areas listed (or any 
you may add) in the order of importance as you think 
they should be. Give to each a percent rating. (Total 
rating should be 100%). Omit or add areas as you see fit. 
K. 
I. 
J. 
K. 
Example: 
L 15% 
1. 1. 
2. 2. 
3. 3. 
4. 4. 
5. 5. 
6. 6. 
7. 7. 
8. s. 
9. 9. 
10. 10. 
11. 11. 
100% 
PLEASE EVALUATE THE FOLLOWING CHARACTERISTICS AS CRITERIA 
FOR WINNING PROJECTS IN PHYSICS 
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This list is not considered to be all-inclusiveo Please add 
any other factors you consider i mportant o 
- Very important 3 - Essential 2 - Desirable 1 ~ Not necessary 
Original ideas are evident . 
New method usedo 
Eq.uipment developed by studento 
Reasonable conclusions reached. 
Shows ingenuity in use of materials o 
Shows ingenuity in use of ideas o 
Full, clear story given of probl emo 
Neat . 
Stu.z•dinese of cons ·t:ru.c·tiono 
as prac·tioal application. 
bili ty to attract a·ttentiono 
ctually works o 
Valid~ (Actually does what it is supposed o doo) 
mportant to the welfare of man and. s ocie 'Yo 
. as safety featureso 
)rderly arranged o 
"'i~es evidence of persistent study and efforto 
Shows accuracy of observation. 
as gimmicks to attract attentiono 
haws careful and thorough. planningo 
hows logical thinkingo 
as complete record of datao 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 l 
4 3 2 1 
4 3 2 1 
4 3 2 l 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
Many teaohera, sponsors and students are interested in 99 
saienoe projects that have meen winners at Science Fairs. 
Will you please describe the physics project you sponsored 
that was a first place winner at a Science Fair. Supply 
pictures and sketches if possible. These descriptions will 
be made available to interested persona when this study haa 
been completea. If there is a cost for pictures contact 
sender of questionnaire. 
APPENDIX E 
Dear 
23 Tavern Road 
Boston 15, Masso 
May 23& 1960 
~ Under the direction of Dro John Ga Read 9 School 
of _,ducation 9 Boston University~ I am trying to deter-
mine a se of criteria of excellence for sc ience fa1 r 
projec s in physicso 
I have collected information from teachers who 
have sponsored students with winning physics projects 
at recent science fairs, and from men and women who 
have served as science fair judgeso 
From these data certain common factors were 
found .hat teachers and science fair judges agree are 
essential for excellent projec ts o 
Because you are actively engaged in the teaching 
of physics 9 and have shown interest and concern i.n 
alented students and their scientific products 9 this 
s udy will certainly have greater significance and value~ 
o high school physics teachers and students , i f you 
would serve on a jury of experts to critically analyze 
i s findings" 
l OID 
On a separa e sheet are listed factors· .hat are 
believed to be important in producing winning phys1.cs 
projects .. Please examine each sta ement carefully 9 and 
then~ encircle the number at he right tba t best descri tA ·s 
your reactiono Youx ra ing will be combined with those of 
other jurors to obtain a final l1.s+o 
A summary of findings will be sent to you upon 
comple ion of this studyo 
Please return the completed rating sheet as soon 
as possiblea 
Yours trul y!) 
O?o a.~~ Ro~o Woods 
APPENDIX F 
PLEASE EVALUATE THE FOLLOWING CHARACTERISTICS AS CRITERIA 101 
FOR WINNING PROJECTS IN PHYSICS 
hi.s li s t represen ts a set of fac ors that science fair judges and 
eacher~sponsors agree are essential for excellen physics pro jec so 
PLEASE CIRCLE THE NUMBER AT THE RIGHT THAT GIVES THE BEST AN SWER 
6 = Agree unequi-vo cally 
5 ~ agree substantially 
4 = Tend to agree 
3 - Tend to disagree 
2 ~ Disagree substantially 
1 - Di sagree unequivocally 
Shows careful and t horough pl anningo 
Commen ~ 
Shows logical thinkingo 
Comment~ 
Actual l y does what i is supposed to doo ( Discovers 9 
illustrates, demonstr a t es 9 devel ops, - a principle of 
6 5 4 3 2 1 
6 5 4 3 2 1 
physics o) 6 5 4 3 2 1 
Comment : 
Reasonable c onclusions reached o 
C omment~ 
Shows accuracy of observationo 
Comment~ 
Give s evidence of persis en study and effor ' O 
Comment~ 
Has c omp ete record of da a o 
Commentg 
Gives a full9 clear story of problemo 
C omment~ 
6 5 4 3 2 l 
6 5 4 3 2 
6 5 4 3 2 1 
6 5 4 '3 2 1 
6 5 4 3 2 1 
Shows ingenuity in the use of i deaso 
Comment ~ 
Has practical applicatione 
Comment: 
Actually workso 
Comment: 
Shows ingenuity in the use of mat erialso 
Comment~ 
Equipment developed by studento 
Comment: 
New method usedo 
Comment: 
Original ideas are evident o 
Comment : 
Ability to attract attentiono 
Comment ~ 
Neat o 
Comment ~ 
Orderly arrangedo 
Comment g 
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6 5 4 3 2 1 
6 5 4 3 2 1 
6 5 4 3 2 1 
6 5 4 3 2 1 
6 5 4 3 2 1 
6 5 4 3 2 1 
6 5 4 3 2 1 
6 5 4 3 2 1 
6 5 4 3 2 1 
6 5 4 3 2 1 
APPENDIX G 
Dear 
23 Tavern Road 
Boston 15, Mass. 
Recently I sent you a questionnaire on science 
fair projects. Some interesting findings are emerging 
from the returns I have already received. Conclusions 
will be more statistically significant if I can in-
clude the information you can furnish. Will you please 
complete and mail the form to me. I am interested in 
physics and engineering projects. 
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In the event you have mislaid the questionnaire, 
please let me know and I will be happy to send you 
another. 
If you feel you can not help in this study will 
you please return the questionnaire. 
Thanks for your cooperation. 
Sincerely yours, 
APPENDIX lL 
METHODS · OF 
CONDUCTING 
A SCIENCE FAIR 
• An Original Publication . 
of the Science Education 
Department, School of · 
Education, at . BOSTON 
UNIVERSITY, through 
whose Courtesy this 
Edition is Distributed 
by 
CAMBOSCO SCIENTIFIC COMPANY 
37 Antwerp St. • Brighton 35 
BOSTON, MASS., ·U.S.A. 
104 
Some SCIENCE FAIR Suggestions 
The four steps to success: 
IDEA ... 
* An Idea 
* A Project 
* Interpretation 
* The Exhibit 
105 
Every project begins with a thought ... a question ... or a hypothesis. This motivation can 
come from anywhere, but it is important that you make it a part of the presentation! By chart, 
essay or diagram, include this information for the consideration of the judges. 
PROJECT ... 
Having charted your idea, decide how you will proceed. There is one point to always keep in 
mind: your conclusion! Again, be sure to tell the judges in your graphic presentation just how 
you went about developing your project! 
INTERPRETATION ... 
Here, your object is to let others know why you did something, how you went about it, and 
what you concluded or discovered. Again, pictures or drawings can be helpful as accompani-
ments for your main exhibit. Equally important, of course, is the written account. 
EXHIBIT ... 
By now, you have realized an important point ... that you should never begin with an exhibit 
as a purpose! In effect, your exhibit is the product, then, of the more important learning process. 
It is this type of approach that the judges will be looking for, so that they know that you know 
why you did what you did. To the public, the exhibit may be the crux of your project. To the 
judges, and to the many others who are science oriented, your reasons and methodology are 
much more important! 
SOME GENERAL RULES ... 
Your exhibit should be self-supporting- and must not exceed the space requirements set 
forth in the rules folder (3 feet front-to-bock, four feet side-to-side). For backing, you might 
use plywood, masonite, or cardboard with a wood frame. 
All work- and particularly lettering on charts, diagrams, etc.- should be clearly legible and 
orderly so that those who do not have full understanding of your project may still follow it 
through. Of course, your written presentation should be formed with equal care. 
AND ... Try and bring in your Science exhibit the first day. These take longer to set up, and 
this will be a great convenience to the display committee. 
,-----
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1960 Yo u th Talent Exhib it 
GROUP : CLASSIFICATI ON g~----------------------------: 
NK TAG NO • EXHIBITOR 0 S NAME DESCRIPTION OF ARTICLE 
I 
rst 
cond I 
I 
ird i 
I I 
norable 
ntions I 
I 
' 
i 
I 
' 
I 
I 
I 
I 
I 
! 
I I I 
l YOU R NpMINATION S I FOR GRAND AWARDS 
~ oy 
i r l 
Signat. ures of Judge s: --
Pittsburgh's Twentieth Annual 
SCHOOL SCIENCE FAIR 
A Catalog of Exhibits, Exhibitors, 
Awards and Sponsors 
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th 
HANDBOOK for 
APRIL 
6, 7, 8, 
1960 
• Complete Rules • Suggestions • Awards • Proiect Ideas 
FOR THE 1960 SCIENCE FAIR 
TWELFTH ANNUAL 
(}realer St. cfoui3 Science Jair 
CONDUCTED BY A SCIENCE TEACHERS COMMlmE 
FROM GREATER ST. LOUIS SCHOOLS 
- ENDORSED BY SCIENCE CLUBS OF AMERICA 
Sponsored by the 
ST. LOUIS POST-DISPATCH 
Produced in Co-operation with 
WASHINGTON UNIVERSITY 
APRIL 17 THROUGH APRIL 24, 1959 • WASHINGTON UNIVERSITY FIElD HOUS£ 
110 
The 
Massachusetts 
Stat~ Science Fair 
A Report on the 
FIRST AWARD WINNERS 
from 1950 through 1958 
on the occasion of the 
Tenth State Science Fair 
April l4, lS, l6, 1959 
lll 
~~Eddtu 
Eighth Annual 
~ ~4114a4 ~ Sete~tee ?tWe 
Sponsored By 
5 C IE N C E PI 0 N E E R 5, In c. 
5109 Cherry Strut Kansas City, Mo. 
linda Hal lilnry 
EXHIBITION HAll, MUNICIPAL AUDITORIUM 
112 
THE 3rd 
a·A L TIMOR E 
SCIENCE 
FAIR 
. . . ,. 
. .. 
.• . 
. . 
. . . 
. . 
. . .. :.· ... ~ . 
. . . 
, . . . 
~ ~. .. .... 
·., 
. . ·. 
.. 
. . .. 
I 
Ap.llp ................ ...._ 
.............. 
. ,.... .................. 
...-AY _. IA1'UIDAY, APRIL 11 ..... 12, 1911 
Soonsored by 
ntE KIWANIS CWI Of NORTH BALnMORE 
and 
THE JOHNS HOPKINS UNIVERSITY 
In cooperation with 
The Depcmment of Education of laltfmore City 
The Private Schools Auoc:lation of Baltimore 
The Deportment of Catholic Education 
The loard of Education of Baltimore County 
at 
1'he Joluu Hopldns Gym....a.n 
llomewoocl Campus at Unlvenlty P.ttway 
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COLTON HALL 
(The Laboratory Building) 
114 
6th ANNUAL 
GREATER NE.WARK 
SCIENCE FAIR 
Newark College of Engineering 
Newark, New Jersey 
Saturday, April 11, 1959 
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At no cost whatever 
you ean join lA~ 
la119~sl seienltfe o119anizaltdn in lA~ wo/11/ 
SCIENCE CLIJHS 0 AMERICA 
t••••····································································································································································· 
SCIENCE CLUBS OF AMERICA 
17 19 N Street, N.W., Washington 6, D.C. AFFILIATION 
Please enter our club for affil iation with Science Clubs of America without charge. 
Send me as sponsor the free SCA HANDBOOK of educational aids and tested science club tech-
niques. I understand that we shall have the cooperation of the SCA staff in organizing and helping our 
club conduct interesting and worthwhile activities. Please keep us informed on the National Science Fair 
and the Science Talent Search. 
Name of Sponsor ___________________________ _.-rofession _ ___________ _ 
School or Organizatioi1- ----------------------------------- -----
AddresL----- -----------------------------------------
City ________________________ _.L,one ___ State__ _______________ _ 
My club is: 
Class 
School 
D 
D 
Other .. ... . .. .. . . ... . 
Elementary 
Jr. H igh School 
Sr. High School 
Other . . 
D 
D 
D 
If a teacher, check subjects taught: 
Chemistry D 
Biology D 
Physics D 
Club activities : 
Chemistry D 
Biology D 
Physics D 
Mathematics 
General Science 
Non-science 
Mathematics 
Astronomy 
Other . 
D 
D 
D 
D 
D 
Y8003 
........................................................................................................................................................................... 
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· APPENDIX I 
TEACHER-SPONSORS 
JBlaker 9 Morton B. 
Barre High School 
Barre, Massachusetts 
Bender, Earl 
Slatington High School 
Slatington, Pennsylvania 
Blackley, Helen Ho 
Dobyns-Bennett High School 
KiE.gsport, Tennessee 
Bil.air, John Ro 
University High School 
University, Mississippi 
JB>oggs 9 Emily Eo 
Hunter College High School 
New Yrork, New York 
Boone, William Wo 
Northeast Junior High School 
Kansas City, Kansas 
Buck 11 Warren Quakertown High School 
Quakertown, Pennsylvania 
Bybee, Charles Eo 
Mto Everett Regional High 
Sheffield 9 Massachusetts 
Cephus, Sist er Mary 
Catholic High School 
Bennington 9 New Hampshire 
Christopher 9 Sister Mary 
Central Catholic High School 
All entown, Pennsylvania 
. Olark 9 Russell Eo 
· Stadium High School 
Tacoma, Washington 
DartoE. 9 Andrew 
Sumner High School 
Kansas City, Kansas 
Domm, Elgin c .• 
DelNorte County High School 
Crescent City, California 
Drake, Donald Mo 
Thomas Downey High School 
Modesto, California 
Duggan, Charles D. 
Brentwood High School 
Brentwood, Missouri 
Edwards, Jo Co 
Southwest High School 
Kansas City 9 Mi s.souri 
Eckensberger, Ralph 
Parkland 'High School 
Orefield, Pennsylvania 
Everett 11 Ao Wo 
Sanger Union High School 
Sanger, California 
Foderaco , Vincent 
North Andover High School 
North Andover, Masso 
Fordham 9 Beatrice Bo 
Woodrow Wi l son High School 
Portsmouth 9 Virginia 
Freshwater, Harold 
Loraine High School 
Loraine, Ohio 
Gabrielle, Sister M. 
St. Casimir High School 
Pittsburg, Pennsylvania 
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TEACHER~SPONSORS (conto) 
Galbreath 9 Jo Wo 
East Sto Louis High School 
East Sto Louis~ Illinois 
Geiger 9 Ho Bruce 
Tamaqua High School 
Tamaqua 9 Pennsylvania 
Gillum~ Garvin Co 
Lawrence High School 
Lawrence 9 Kansas 
Georgianna, Sister 
Catholic High School 
Pueblo~ Colorado 
Gewirtz 11 Herman 
Bronx High School 
for Science 
New York City 
Gregory!) Samuel 
Abington High School 
.A.bington 9 Massachusetts 
Grundmann 9 Fred 
Lutheran Central High 
Sto Louis 9 Missouri 
Hackman P Wilmer 
St o Charles High School 
Sto Charles 9 Missouri 
Hardin 9 James To 
Wes·t High School 
Knoxville 9 Tennessee 
Hardy 9 Charles No 
North Thurston High School 
Lacey 9 Washington 
Harris 9 Allan 
Walter Johnson High School 
Rockville 11 Maryland 
Headlee, Elmer 
Kirkwood High School 
Kirkwood 9 Missouri 
Hendricks 9 Harold 
Allentown Central Junior High 
Allentown, Pennsylvania 
Herbage 9 Warren Po 
Highline High School 
Seattle~ Washington 
Hess 9 Joseph 
Grandview High School 
Kansas City 9 Missouri 
Hiatt 9 George 
Rosedale High School 
Kansas City? Kansas 
Hodgson 9 Mary 
Old Mission High School 
Kansas City 9 Kansas 
Hunter 9 Joan 
Edwardsville High School 
Edwardsville 9 Illinois 
Jensen 9 Edwin 
Elko County High School 
Elko 9 Nevada 
Jones 9 Brother Ao 
LaSalle Academy 
Providence 9 Rhode Island 
Kahan 9 Paul 
Bronx High School 
for Science 
New York City 
Kelley 9 Nathalie 
Ashland High School 
Ashland 9 Massachusetts 
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TEACHER-SPONSORS (conto) 
Knightp J o Wo 
S~ Charles High School 
Sto Charles, Missouri 
Lazarus, Marjorie 
Whitehall High School 
Hokendaiqua 9 · Pennsylvania 
Louderback, Ho Mo 
Lewis & Clark High Sehool 
Spokane, Washington 
Lynch 9 Ho Howard 
Cathedral High School 
Springfield, Masso 
MeCaughan 9 Della 
Biloxi High School 
Biloxi, Mississippi 
Machling 9 Leon Ho 
Yuma Union High School 
Yumap Arizona 
Maples, Frank 
Tennessee High School 
Bristol 9 Tennessee 
Marie 9 Sister Dorothy 
Rockland High School 
Rockland~ Massachusetts 
Marie 9 Sister Elizabeth 
Notre Dame High School 
Sto Louis 9 Missouri 
Ma:rt in 9 Ro Co 
Edgewood High School 
Pittsburg 9 Pennsylvania 
Matzen 11 Robert 
Edgewood High School 
Pittsburg9 Pennsylvania 
Molotsky 9 Leonard 
Paseo High School 
Kansas City, Missouri 
Montfort, Sister de 
Sto Joseph High School 
Shawnee, Kansas 
Morrisette, Mo Co 
Paseo High School 
Kansas City, Missouri 
Nelson 9 Merlin Wo 
Coeur dQAlene High School 
Coeur d'Alene, Idaho 
Noeth, Ted 
Lee's Summit High School 
Lee's Summit, Missouri 
Orthel, Frank 
Northampton High School 
Northampton, Pennsylvania 
Paravia 9 George 
Palmerton High School 
Palmerton!? Pennsylvania 
Parker, John Do 
Herculaneum High School 
Herculaneum, Missouri 
Peterson 9 Glenn Ho 
Grace High School 
Grace 9 Idaho 
Prevost, Ray 
Puyallup High School 
Puyallup, Washington 
Raymond 9 Brother Ao 
Bashop Loughlin Memorial High 
Brooklyn, New York 
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TEACHER-SPONSORS (cont.) 
Reneaup Arthur Co 
Selma Union High School 
Selma 9 California 
Routhp Charles 
Tayler- Alderdice High 
Pittsburg, Pennsylvania 
Rutledge 9 Roland 
Central High School 
Kansas Cityp Missouri 
Stark, James H. 
Peabody High School 
Pittsburg, Pennsylvania 
Stephen, Sister Mary 
Monsignor Luchey High School 
Manhattan, Kansas 
Studer, Loren E. 
Pendleton Senior High School 
Pendleton, Oregon 
Serophine~ Sister Mo Vorhees, John So 
Sto Mary's Boys 9 High School Wentzville Schools 
Lynn, Massachusetts Wentzville~> Missouri 
Severance 9 Thomas To Williamson 9 Ruth 
North Brookfield High School Chester High School 
North Brookfield, Mass. Chester, West Virginia 
Skaggs, Wilma Ro 
Collinsville High School 
~}ollinsville 9 Illinois 
Simmons, Maitland Po 
Irvington High School 
Irvington 9 New Jersey 
Wools, Leo Mo 
Alton Senior High S,chool 
Alton 9 Illinois 
Zeedick 9 Andrew 
Mt. Lebanon High School 
Mto Lebanon~ Pennsylvania 
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APPENDIX J 
SCIENCE FAIR JUDGES 
Aube, Fred 
Bethel Senior High School 
Spanaway, Washington 
August 9 Brother 
Msgro Provost High School 
Fall River, Massachusetts 
Eabbit, Fre&eric 
Stewart Junior High School 
Tacoma 9 Washington 
Basler 9 w. Go 
Aluminum ~ompany of America 
Sto Louis, Missouri 
Bedep Brother 
Boys Catholic High School 
Malden 9 Massachusetts 
Bishop, George T. 
Rogers High School 
Newport 9 Rhode Island 
Blackwell 9 Melvin 
Aldrick Junior High School 
Warwick 9 Rhode Island 
E:eurn 9 Alger So 
Concord High School 
Concordp New Hampshire 
Brierley, Ralph Eo 
Cranston Senior High School 
Cranston 9 Rhode Island 
Brussmanp John 
Anheuser-BUsch Company 
St. Louisp Missouri 
BUrke 9 Rev. To Ao 
Merrimack College 
North Andover 9 Massachusetts 
Carder, Homer 
Monsanto Chemical Company 
St. Louis 9 Missouri 
Cary 9 Donald So 
Baird Chemical Company 
Cambridge, Massachusetts 
Clestin 9 Brother Paul 
Catholic Central High School 
Lawrence 9 Massachusetts 
Colby 9 Eben T. 
Winthrop High School 
Winthrop, Massachusetts 
Cullen 9 Rev. W. Go 
Merrimack College 
North Andover 9 Massachusetts 
Cushing, Burton L. 
Thayer Academy 
South Braintree, Mass. 
Dallaire, Armand Ao 
BMC Durfee High School 
Fall River, Massachusetts 
Davis 9 Daniel 
West Scranton High School 
West Scranton, Pennsylvania 
Freedman, George 
Ratheon Manufacturing Coo 
Waltham, Massachusetts 
Gifford 9 Dr. Dorothy Wo 
Lincoln School 
Providence, Rhode Island 
Goff, Aaron 
Central High School 
Newark, New Jersey 
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SCIENCE FAIR JUDGES (conto) 
Gustus, Arthur Fo 
R~ston English High School 
Boston, Massachusetts 
Hacker 9 Ao Lo Call-Chronicle Newspaper 
Allentown 9 Pennsylvania 
Haminex~ Dro Robert No 
804 Cherry Lane 
East Lansing, Michigan 
Hood, John To 
General Electric Company 
Tacoma, Washington 
Hyhriter, Gordon 
G.A.R. High School 
Wilkes Barre, Pennsylvania 
Johnson 9 Dro Eo Mo 
Wellesley High School 
Wellesley 9 Massachusetts 
Jordon 9 Harold 
JoMo Coughlin High School 
Wilkes Barre 9 Pennsylvania 
Kelley 9 Fred Co 9 President Servometer Corporation 
Passaic 9 New Jersey 
Kelley 9 Kermit 
Kansas Ci t y Junior College 
Kansas City 9 Missouri 
Kierp Hazel 
Public Schools 
Kansas City 9 Kansas 
Long 9 Walter Fo 
1426 Harvard Place 
East Lansing 9 Michigan 
McCarthy 9 Eileen 
Lincoln School 
Providence, Rhode Island 
McGrath, Ro Fo 
Wakefield High School 
Wakefield, Massachusetts 
Medura, Richard Mo 
West Springfield High School 
West Springfield, Mass. 
Melander, Kethleen 
Gault Jumaor High School 
Tacoma 9 Washington 
Mills 9 Norman Go Wachusett Regional High 
Holden 9 Massachusetts 
Nicholsonp John Co 
Worcester Academy 
Worcester, Massachusetts 
ovnonnell 11 Ro Go 
Revere High School 
Revere, Massachusetts 
Ohsol 11 Dro Eo Oo 
Pittsburg Cko & Chemical Co. 
Pittsburg 9 Pennsylvania 
ovKeefe 9 John Vo 
Technical High School 
Springfield 9 Massachusetts 
Parris 9 Harry Ao 
Rindge Technical High School 
Cambridge 9 Massachusetts 
Peckman 9 Eugene F. 
Pittsburg Public Schools 
Pittsburg, Pennsylvania 
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SCIENCE FAIR JUDGES (conto) 
Pierce 11 Chester Stoughton High School 
Stoughton, Massachusetts 
Pieree 9 Sister Louise 
River College 
Nashua 9 New Hampshire 
Pommershein 9 John Mo 
Rockwell Manufacturing Coo 
Pittsburg 9 Pennsylvania 
Rohloff 9 Joseph Ho 
Warwick Memorial High School 
Warwick, Rhode Island 
Roy 9 Lo Joseph Swampscott High School 
Swampscott 9 Massachusetts 
Sawyer 9 Wallace Wo 
Weston High School 
Weston 11 Massachusetts 
Seavey 9 John Mo 
DoSo Kennedy Company 
Cohasset 9 Massachusetts 
Shreves 9 Robert Po 
Science Coordinator 
Austintown 9 Ohio 
Shoupp 9 Dro Wo Eo 
Westinghouse Electric Corpo 
Pittsburg9 Pennsylvania 
Shumwayv Rut h 
Stadium High School 
Tacoma 9 Washington 
Simpson 9 Louise 
Science Department 
Madison High School 
Madison 9 New Jersey 
Strait 9 Robert Eo 
Harris Teachers College 
Sto Louis, Missouri 
Stubbs, Harry Co 
Milton Academy 
Milton, Massachusetts 
Super, Fred Ho 
JoMo Coughlin High School 
Wilkes Barre, Pennsylvania 
Virene 9 Dro Edgar Po 
Newark College 
of Engineering 
Newark, New Jersey 
Ward, Profo Do Ko 
Newark State College 
Union, New Jersey 
Weiss 9 Edward Ao 
Linden Public Schools 
Linden 9 New Jersey 
White, Dennis 
Auburn Senior High School 
Auburn 9 Washington 
Whitten 9 Maurice Mo 
Gorham State Teachers College 
Gorham 9 Maine 
Williams 9 Ella Do 
South Plainfield High School 
South Plainfield, No Jo 
Walddon 9 Chan Wo 
Museum of Science 
Boston, Massachusetts 
Wyman, William To 
Central Senior High School 
Providence, Rhode Island 
.APPENDIX K 
JURY OF EXP.ERTS 
Dro Charles Oo .Ahonen 
Merrimack College 
North .Andover, Massachusetts 
Profo Hugh Allen Jro 
Montclair State College 
Montclair, New Jersey 
Dro Virginia Mo Brigham 
Simmons College 
Boston 9 Massachusetts 
Profo Forrest Po Clay 
Rutgers University 
Newark, New Jersey 
Dro John Go Cox 
Carneigie Institute 
of Technology 
Pittsburg, Pennsylvania 
Mro .Arthur Wo Gay 
Department of Natural Science 
Sto Petersburg Junior College 
St. Petersburg, Florida 
Dr. Charles N. Hamtil 
Rockhurst College 
Kansas City 9 Missouri 
Dr. Marathon Eo High 
University of Kansas City 
Kansas City, Missouri 
Prof. Anthony John 
New Bedford Institut e 
of Technology 
New Bedford, Massachusetts 
Dr. Winfield Keck 
Lafayette College 
Easton, Pennsylvania 
Dro Andrew J Kozora 
Duquesne University 
Pittsburg, Pennsylvania 
Dro Bruce Lindsay 
Brown University 
Providence, Rhode Island 
Dr. Leon Madansky 
John Hopkins University 
Baltimore, Maryland 
Dro Jo Paul Morris 
Central Missouri State 
Teachers College 
Warrensburg, Missouri 
Mr. Harrison Ransom 
Norfolk Division 
Virginia State College 
Norfolk, Wirginia 
Dr. Harry L. Raub 
Muhlenberg College 
Allentown , Pennsylvania 
Dr. Raymond Bo Sawyer 
Lehigh University 
Bethlehem, Pennsylvania 
Mr. Charles Taylor 
Virginia State Coll ege 
Petersburg, Virginia 
Dr. Jo 0. Thomson 
University of Tennessee 
Knoxville, Tennessee 
Mr o Arthur Ae Wall 
Norfolk Di vi sion 
Virginia State College 
Norfolk, Virginia 
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JURY OF EXPERTS (cont.) 
Dro Alfred Ho Weber 
Sto Louis University 
St. Louis, Missouri 
Dro Po He Wei 
Upsala College 
East Orange, New Jersey 
Prof. Fo Eo White 
Boston College 
lHbston, Massachusetts 
Dr. J. w. White 
University of Tennessee 
Knoxville, Tennessee 
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APPENDIX L 
SAMPLE CALCULATION 
Item Score 
How Score Was Calculated 
lo 193 
2o 183 4 3 2 1 
3o 186 Item 1 : Original ideas 30 11 20 -4o 214 are evident. 
5o 177 
6. 192 4 times 30 = 120 
7o 198 3 times 11 = 33 
8o 155 2 t i me s 20 = 40 
9o 140 
lOo 174 Score = 193 
llo 163 
12o 171 
13o 209 Sum of scores = 3917 
14. 126 Mean score 3917/22 178 = = 
15o 147 Range from mid-score = 215 - 178 = 37 
16o 154 Lowest score chosen = 183 
17 0 213 
l8o 210 183 - 178 = 5 
19o 81 5/37 = . 14 or 14% 
20o 214 50% + 14% = 64% approximately 2/3 
21. 215 
22. 202 
Area Weight Rank 
1 
2 
3 
4 
5 
6 
7 
Rt Rj 
L,5 lo5 
lo5 3o5 
3 5 
4o5 3o5 
4o5 lo5 
6 6o5 
7 6o5 
APPENDIX M 
SAMPLE CALCULATION 
Rank Order Correlation 
from Teachers Area Weight Rank 
23 l 
23 3 
17 5 
15 4 
15 2 
4 6 
3 7 
D D2 
from Judges 
25 
15 
10 
15 
25 
5 
5 
2 
0 0 p=l-~ N( · -1) 
-2 4 
- 2 4 p = 1 - 6~18o5~ 7 49-l 
1 1 
3 9 p = 1 - 18o5/56 
-o5 o25 p = 1 - o33 = o67 
o5 o25 
18o5 
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APPENDIX H 
SAMPLE CALCULAT.ION 
Significant Difference _. Between Independent Means 
Item 7: Full, clear story given of problem. 
xt = 
rl- = 
o-Dm 
Teachers' scores 
Judges' soores 
196/55 = 3.57 
~x2 (~X/NJ) 2 Nl -
2 
O""t 
02: J, 
XD 
= 
= 
= 
= 
= J a~/Nt + o2./II . J J 
4 . 3 2 1 Total Score 
34 18 3 196 
26 24 11 - 198 
xj = 198/61 = 3o24 
= 3.57 - 3.24 = o33 
2X2 718 ~X~ = = t J 
718/55 - (3.57) 2 
13.05 - 12.67 ;, .38 
676/61 - (3.24) 2 
11.08 - 10.50 = .58 
= j .38/55 + 0 58/61 = 
676 
.128 
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APPEN])IX 0 
SAMPLE CALCULATION 
Analysis of Variance 
sl = 
(~X22 
= 
(1690) 2 
= 835lol7 N, 342 
s2 = ~x2 = 8828 
(86) 2 2 ~83) 2 s. + ( 92 2 - - - - + 8379o67 = 18 = J 
. (1J.2 22 + 2 (1012 2 
s c 
(113) - - - + 8638ol0 = 19 = 
s2 - sl = 8828- 835lol7 = 476o82 
s. 
- sl = 8379o67 - 835lol7 = 28o50 J 
s - sl = 8638ol0 - 835lol7 = 286o93 c 
s2 - s . - s c + sl = 16lo40 J 
])egrees of Freedom ~ Jururs (j - 1) = 18 
Means Square~ 
Criteria ( c - 1) = 17 
Residual (j - l)( c - 1) 
Total (Nf - l) = 341 
msj = 28o 50/18 = lo58 
msc = 286o93/17 = 16o88 
mse = 16lo40/306 = o528 
= 306 
F-value ~ l o58/o528 = 3o0 16o88/o528 = 32 
Reliabili t y Coeffi cient: 
lo58 - o528 67 rtt = lo58 = 0 
1 6o88 
= 1 6o88 + 1 7 = 
128 
APPENDIX P 
DEFINITIONS OF CHARACTERISTICS OF STUDENTS 
Ability 1£ ~relationships- Power of judging wisely 
and correccly; intuition. 
Careful (accurate) -Activities performed with attention 
and concern. 
Co-operative - Working together to common goal; joint 
operation. 
Courteous - Polite; listens well; meets people in a 
gracious manner. 
Creative - Develops new ideas; seeks more effective ways 
of doing job. (Not necessarily something that has never 
been done before, but new to the student, usually sudden 
in its emergence). 
Dependable - Reliable; finishes what one starts; looks 
after minor details. 
Enthusiastic (scientific interest) - Works zestfully; 
enjoys what one does. 
Intellectual honesty- Uses honest methods; gives credit 
where credit is due. 
Manual dexterity- Skill in using hands or body. 
Mental acuity- Sharpness, sagacity, alert. 
129 
Neat (orderly) -Everything in its place; cleanliness. 
Open-mindedness -Freedom from prejudiced opinion; admits 
change in opinion; sees both sides of a question. 
Originality -New ideas; finds constructive ways of doing 
jobo 
Persistence - Steadfast pursuit of goal or objective. 
Pleasing personality- Personable; smiles unhesitating; 
patience; easily liked. 
DEFINITIONS (canto) 
Poise (self-control) - Does not become disturbed easily. 
Showmanship -Ability to present things or ideas wello 
Suspended judgment -Withholding opinion or conclusion 
until all evidence is ino 
Tactful - Quick to appreciate what is proper and right; 
saying and doing the right thing at the right time. 
Use of good English (fluent) - Ready and easy flow of 
words or ideas; uses clear and forceful English. 
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